Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc
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PHAN I: PAT VAN DPE

I. Tinh cap thiét caa dé tai
- Cung v&i s tién bd clia khoa hoc ky thuat, dat nwéc dang trong qua trinh hoi
nhap, kéo theo xu thé khéng ngirng phat trién vé kinh té va khoa hoc ki thuat.
Trong I&i day cGa H6 Chi Minh cé cau “ Giao théng la mach mau cla té chirc,
giao théng tét thi moi viéc dé dang, giao théng xau thi cac viéc dinh trué ” vi thé
DPang va nha nwéc ludn quan tdm dau tw dén linh vee giao thdng ma cu thé 1a xay
dwng co s& ha tAng va cac cong trinh giao thédng ndi chung .
- Hién nay va trong twong lai & nwéc ta da va sé xay dwng nhiéu cdng trinh xay
dwng Ién mang tdm voc quéc té ( CAu My thuan, cau Bai Chay, Cau tha thiém,
tda nha saigonPearl, cum tda nha Sunrigth city ....). D& phuc vu cho qua trinh tinh
toan phan tich noi lwc két cdu cong trinh xay dwng dwoc dé dang thi viéc (rng
dung cac phan mém tinh toan phan tich két cAu nao cho phu hop va dd tin cay
cao la van dé can phai can nhéc.
- Viéc phan tich tinh toan néi lwc két cdu cong trinh néi chung va két cau tru,
moéng bé coc ndi riéng la hai van dé co tinh chat quyét dinh dé ddm bao chét
lwong cho céng trinh. Phan tich tinh toan két cu quyét dinh dén t&i an toan trong
khai thac st dung va tinh kinh té ctia cdng trinh .Két qua dat dwoc cla phan tich
la cac gia tri ndi lwc va chuyén vj cla két cAu dwdi tac dung cla tai trong, té hop
tai trong la s liéu dau vao cho bai toan thiét ké két cau. Noi dung phan tich két
céu tru, méng bé coc bao gébm viéc mé hinh héa két cau va tién hanh phan tich
nhuw:

+ Phan tich tinh.

+ Phéan tich dong.

+ Phan tich phi tuyén.

+ Phan tich P — delta.

Pay 1a qua trinh phan tich, tinh toan hét sirc phirc tap va tén rat nhiéu thoi
gian, da c6 nhirng gia thiét dwa ra nham gidm bat tinh phirc tap cla bai toan
nhwng viéc nay dan dén sai sb 1&n, khdng phan anh hét sw lam viéc thuc té cla
két cAu. Do do6 khi thiét ké ngudi ta thuwong thiét ké véi hé sé an toan Ién dan téi
lang phi.
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- Ngay nay, v&i sy trg gilp cia may tinh, ma dac biét la viéc rng dung cac san
phdm phan mém chuyén dung thi cong viéc mé hinh héa va phan tich két ciu tré
nén nhanh chéng va twong déi chinh xac.

- Hién c6 mot s6 phdn mém phan tich tinh toan két ciu tru, méng bé coc ndi
tiéng nhw FB-Pier, Piling, Pracol, ...V&i FB-Pier c6 dac diém ndi bac hon cac
chwong trinh khac nhw: Kha nang mé hinh hoa két ciu, giao dién va téc do tinh
toan, nhap va xuét dir liéu, kha nang phan tich. FB-Pier 1a phan mém clia nuéc
Hoa Ky, hién nay tinh phd bién cia né chwa dwoc rong rdi & nwéc ta, tai liéu
tham khao bang tiéng viét rat han ché (hau nhu la khong... ) vi thé sy tiép can cua
sinh vién va kj sw véi FB-Pier con khoé khan va viéc danh gia két qua cia chwong
trinh doi héi ngwdi ki sw phai that sy am hiéu vé két ciu trong qua trinh md hinh
hoa két cdu. Vi chwong trinh chi l1a céng cu phuc vu cho viéc tinh toan két qua
phan tich dung hay sai phu thudéc vao sé liéu dau vao trong qua trinh md hinh
hoa. D& lam duwoc diéu dé dé tai gianh phan I&n thoi gian hwéng dan st dung,
mé hinh héa chi tiét két cdu trong FB-Pier thdng qua nhiéu vi du v&i nhiéu trwong
hop két cu va tai trong khac nhau.Qua dé ,ngwdi st dung cé thé tiép can mot
céach chinh xac va day du.

Il. Muc tiéu nghién ctru cta dé tai.

Nhw da phan tich & trén, viéc xac dinh tri s6 ndi lwc dau coc, so dd lam viéc
cla coc va dat nén co y nghia rat quan trong trong viéc thiét k& méng mé tru cau,
vi vy muc tiéu cta dé tai la:

- M6 hinh héa khéng gian 3D cta két cdu dé xem sw 1am viéc cla né.

- Sw lam viéc cla coc, két qua clha sy phan tich két ciu la cac biéu d6 cua sy
lam viéc bao gbm: biéu d6 v& médmen, lwc cat, lwc doc va goéc xoay theo chiéu dai
coc.Qua d6 xac dinh dwoc gia tri ndi lwec max dé tir dé 1am co s& cho viéc bd tri
cbt thép trong coc .

- Xac dinh sw lam viéc cua tru va xa ma.

- Phan tich sy twong tac 1an nhau cutia cac coc, tru ciu va xa md.

- Xac dinh gia tri chuyén vi cia két ciu, dd lun, wng suét trong bé coc . T d6
xac dinh dwoc cao d6 miii coc va I&p dat tai noi dat mi coc cd dam béo céac yéu
cau chju lyc hay khéng.

= Vi vay muc tiéu cla dé tai la : Nghién ctru ng dung FB-Pier trong tinh toan,
thiét k& mong coc cho méng mb- tru cau.
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ll. Péi twong nghién ciru cua dé tai.
Vé&i muc tiéu nhu trén thi déi twong nghién cu la tién hanh mé hinh héa
khéng gian céac két cu trong chwong trinh.
Céc két cau tinh toan trong phan mém FB-Pier:
+  Tinh toan két ciu tru va nén .
Méng va coc lam viéc déng thoi.
Coc va bé lam viéc déng thoi.
Tinh toan coc don.
Tinh toan két ciu cé mong coc don.
Tinh toan twdng chan.
Tinh coc chiu udn, coc xién, ...
+ Tinh toan cbt .
IV. Phwong phap nghién curu.
- Tim hiéu va nghién ctru co s& ly thuyét, tinh toan, va hwéng dan s dung
chwong trinh thdng qua cac vi du bang cach dich phan Help cia chwong trinh va
tham khdo tai liéu tiéng anh trén trang web http://bsi-web.ce.ufl.edu/default.asp .
- Lwa chon, duc két, tbng hop va rat gon nhirng kién thirc da tim hiéu dé hoan
thanh dé tai va tai liéu hwéng dan phadn mém FB-Pier bang tiéng viét that don
gian va dé hiéu cho sinh vién va ky suw.
V. Y nghia cua dé tai.
- Vé mét thoi gian: Rat ngan thoi gian trong qua trinh thiét ké, khac phuc dwoc
nhirng nhwoc diém trong qua trinh tinh toan véi nhirng gidi phap truéc day.
- Pbng thoi théng qua dé tai rdt mong cac co quan, cac cép,cac nganh va
trwdng hoc sdm dwa vao st dung va giang day.
- Rt ra phwong phap tw duy nghién ctru cho ban than.
VI. Két cau cau cua de tai.
- Phan |: Bat van dé:khai quat chung vé dé tai nghién ciru
- Phan I1:N6i dung dé tai
+ Chwong 1:Téng quan vé FB-Pier
+ Chuwong 2:Phwong phap phan tlr htru han va rng dung ctia phwong phap
+ Chuwong 3:Cac Menu chinh cua chwong trinh FB-Pier
+ Chwong 4:Tinh toan két cAu méng md tru cau trong FB-Pier
- Phan Ill:Ké&t luan va kién nghi.
Tai liéu tham khao.

+ + + + + +
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PHAN II: NOI DUNG DE TAI

~ Chwongl: TONG QUAN VE FB-PIER
.  Phan mém FB_Pier trong tinh toan méng coc khéng gian:

FB-PIER la phan mém phan tich két cidu chuyén vé phan tich m tru cau
va cac bai toan twong tac két ciu - dat nén (soil-structure interaction).
Phdn mém FB_Pier dwoc phat trién bdi vién phdn mém vé cau (BSI - Bridge
Software Institute) thuéc tried'ng dai hoc UF (University of Florida) va dwoc bao tro
b&i cuc dwdng bd lién bang Hoa ky (FHWA). Chwong trinh cé kha nang phan tich
hé& méng coc theo md hinh khéng gian, trong dé twong tac phi tuyén coc-dat mé
phéng bang cac md hinh p-y, T-z, T-8. Chuong trinh cdn ¢é kha nang tinh duoc
dd cirng twong dwong ctia mot hé moéng coc thanh mot gdi dan hdi tébng quat
dwoc dac trweng bang mot ma tran dé cing cha gbi dan hoi. Géi dan héi nay dwoc
gan vao két ciu phan trén dé& mé phdng twong tac gitra két ciu phan trén cla cau
va nén mong. FB_Pier c6 thé tinh toan v&i sb lwong coc tbi da 1a 2500 coc va sb
lwong mé/tru la 99 tru. FB_Pier cho phép md hinh t&i 50 coc cé chiéu dai khac
nhau trong cung 1 nhém coc.

|
| 4

| G
N\

M6 hinh tru va méng coc v&i nén dat trong chwong trinh FB_Pier
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Il. Dac diém nbi bat ciia FB-PIER so véi cac chwong trinh khac:

+ Kha nang mé hinh héa két cau: chwong trinh hé tro nhiéu loai két ciu ,dac
biét la két cAu moéng md tru cau ,gidp cho ngwdi st dung cé thé mé hinh duoc
nhiéu loai két cAu khac nhau.Tlr d6 xac dinh dwoc nhivng yéu ciu dé ra trong
cong tac thiét ké.Diém ndi bat clia chwong trinh 1a d& mé hinh héa két ciu trong
khéng gian 3D,tr d6 gilp ching ta quan sat duwoc cac bd phan cia két cdu nhw
:vi tri coc trong dat nén ,tru ,xa mi ,twéng chan...

Vé tai trong chwong trinh hé tro rat day da va da dang vé thé loai nhw: tinh tai
véi cac loai lwc(lwe tap trung,lwc phan bd), nhiét do, gbi lun, dw &ng lwc... tai
trong déng v&i cac phwong phap tinh toan tién tién.Chwong trinh ¢6 nhiéu cdng
cu trwc quan hd tro viéc mé hinh héa mét cach truc tiép.

Vé dat nén :chwong trinh d@ mé hinh ddy di cac dac trwng co ban cla cac 16p
nhw: chiéu day cla l&p,cao dd mwc nwdc ngam, trong lwong riéng cda I&p,modun
dan hoi,géc ndi ma sat,hé sé bién dang,cwdng dd chiu kéo,cwdng dd cat khong
thoat nwdc(dat sét)

+ Giao dién va téc d6 tinh toan: Chuong trinh hoat ddong trong méi trwdng
Windows, giao dién than thién, kha ndng tinh toan manh. Téc dd tinh toan cua
chwong trinh phu thudc vao khdi lwong tinh toan nhwng so véi mot sé phan mém
tinh toan két cAu khac piling ,pracol thi téc d6 tinh toan nhanh hon. Két qua tinh
toan cla chwong trinh 1a day du va tin cay.

+ Kha nang nhap va xuat div liéu: D liéu dau vao cé thé dwoc nhap truc tiép ,
két qua tinh cé thé xuat ra man hinh dd hoa, van ban hay may in, hon niva cé thé
xuét két qua dang tap tin cho cac chuwong trinh thiét ké sau tinhtoan.

+ Kha nang phan tich cho bai toan cau:bay la mét tinh nang manh
ctia chwong trinh,chwong trinh cho ching ta phan tich két cAu méng mé tru cau ,
dac biét phan tich cac dang méng nhu méng coc (coc déng,coc khoan nhéi),qua
d6 xac dinh dwoc cac gia tri ndi lwc mot cach chinh xac dé kiém tra kha nang chiu
lwe cla két cau.

+ Tinh phé bién cia chwong trinh: Do nhiéu wu diém trén dac biét 1a do tin cay
cta két qua tinh va tinh twong thich cla chwong trinh cho nén chwong trinh da va
dang dwoc st dung nhiéu trong viéc tinh toan moéng coc.Tuy nhién day la chuong
trinh clia nwé'c ngoai nén viéc s dung con han ché & nwéc ta.Vi vay muc dich
cda nghién ciru ching em nham dwa chwong trinh s& dung ngay cang nhiéu hon
,giup cho céng tac thiét ké thuan tién ,chinh xac va gidm thoi gian. Hién do tin cay
va hiéu qua né dem lai da dwoc cong nhan trén thé gidi .
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Cac mé hinh twong tac giira coc va nén dat:

C6 3 md hinh dwoc st dung trong tinh toan dé xét dén sw twong tac gitra coc
va nén:

M6 hinh twong tac gitra lwc ngang dinh coc (P) va chuyén vi ngang cta coc
(Y) hay “M6 hinh P-Y 7.

M6 hinh twong tac gitra lwc doc truc (T) va chuyén vj thang ding (Z) hay “
Mé hinh T-Z”

M6 hinh twong tac git)a mémen xoan dinh coc (T) va chuyén vj xoay cua
coc (0) hay“ M6 hinh T- 0”.

IV. Cac chi tiéu co li cia dat can thiét trong viéc tinh toan dia ki thuat:
Dé céac sb liéu diu vao cho chwong trinh FB-pier néi riéng va viéc thiét ké coc ndi

chung thi cac théng sé dia ky thuat co ban sau day can phai co :

M6 dun khang cét cua dat (G)

M6 dun bién dang (doc) ctia dat (E)

Hé sb Poisson (8)

Goéc ma sat trong clia dat (¢)

Dung trong tw nhién clia dat

Cudng dd cat khong thoat nwdc clia dat sét
Cudng dé nén né hong cua da

V. Cac lwu y khi str dung chwong trinh FB-PIER

+ Cac dang két cau tinh toan ctia chwong trinh:

Céc dang két cau tinh toan trong chwong trinh FB_Pier bao gém:
o General Pier:Tinh toan két ciu tru va nén mong lam viéc déng thoi.
o Pile and Cap: Tinh toan coc va bé coc lam viéc déng thoi
o Single Pile: Tinh toan cho coc don
o High Mast Light/Sign: Tinh toan cho két cdu cé méng coc don
o Retaining Wall: Tinh toan twdng chan
o Sound Wall: Tinh toan twérng chan
o Stiffness: Tinh toan d6 clrng tai vi tri trong tdm cua mong
o Pile Bent: Tinh toan coc chiu uén
0 Column Analysis: Tinh toan cét
o Bridge (Multiple Piers): Tinh todan vé&i ciu nhiéu tru cung lam viéc

v&i nén mong.
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+ Qui wéc vé hé thong don vj va hé truc toa dé:
o Don vi st dung trong chwong trinh theo hé Sl: (kPa, m)
0 Quy uoc vé hé truc toa do trong mé hinh hoa:
0 Heé truc toa dé trong chwong trinh FB_Pier dwoc quy wéc nhw sau:

z

"FB-MultiPier Coordinate System Standard Coordinate System
Trong do:
Truc Z 1a truc theo phwong thang ding
Truc X theo phwong doc cau
Truc Y theo phwong ngang cau
Viéc rng dung cac mé hinh p-y, t-z, -6 trong phan mém FB-Pier
nham hé tro ngudi dung tinh toan cac théng sb can thiét mét cach dé dang.
DPé (rng dung cac mé hinh dé ngwdi dung chi can cung cap da cac thdng sb
can thiét d& chwong trinh st dung tinh toan.
+ Chuyén déi hé thong don vi str dung trong tinh toan
Pon vj chiéu dai:
1m = 100cm = 1000mm = 39.370079in = 3.28084ft
1 inch = 25.4 mm = 0.0254 m (ki hiéu cta don viinch 1”)
1 feet = 0.3048 m (ki hiéu cta don vi feet 1’)
1in2 = 0.0006 m2
Don vi luc:
1KN = 1000N = 0.001 MN = 224.808943 pound
1 pcf =7210 KN = 1586 Kips
1 psf = 0.05 Kpa
1 psi = 6,8948 Kpa
1 ksi = 6894, 7591 Kpa
1 Mpa = 10"3 Kpa = 10”6 Pa
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DPon vi ap lwc:
1kPa = 1KN/m2 = 1000 Pa = 0.1N/cm2
1daN/cm2 = 100000 N/m2 = 100 KN/m2
1 pcf = 0.157 KN/m3
+ Cach tiép can cac phan mém rng dung
Cac phdn mém &ng dung trong thiét k& cdu duwong khéng phai 1a mot
chwong trinh ma ngudi strdung c6 thé dé dang ndm béat dwoc khi st dung. Bé cé
thé khai thac tdi da cac tinh ndng cla cac phdn mém nay nguwdi st dung can
dwoc dao tao cac tinh nang co ban va tham gia cac khoa dao tao chuyén sau.
Céac phwong phap hoc phan mém (rng dung:
= Hoc tr nha phan phdi: Hau hét cac nha phan phdi déu cé kém theo cac
khoa dao tao co’ ban hodc chuyén sau khi nguei dung mua phan mém.
= Tham gia mdt khoa dao tao: cé thé dang ky tham gia cac khoa dao
tao tai cac trwong dai hoc hoac cac trung tdm tin hoc chuyén dao tao
chuyén sau vé cac phan mém (rng dung, hodc cé thé dang ky dao tao truc
tuyén trén cac trang Web clia nha cung cap phan mém
= Hoc tlr ngudi dung khac c6 nhiéu kinh nghiém: Phwong phap nay thuwéong
dat dwoc hiéu qud nhat néu ngudi dung biét cidn ban vé phan mém tng
dung dé.
= Poc cac tap chi vé vé cac phan mém (rng dung va doc cac tai liéu trén
Internet.
= Nhan cac hd tro k§ thuat tr nha cung cép san pham.
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Chwong Il : PHWONG PHAP PHAN TU H’U HAN
VA 'NG DUNG CUA PHUONG PHAP
+ Téng quan vé phwong phap PTHH va mé hinh héa két ciu rng
dung trong dia ky thuat.
1> Téng quan vé md hinh héa két cau
1.1> Cac khai niém co’ ban

Mé hinh 1a cach thé hién don gidn hoa cac dbi twong thwe. Cung mot déi
twong c6 thé cd nhiéu md hinh khac nhau tuy thudc vao muc tiéu va mic do
xem xét dbi twong. Viéc don gidn héa khi xay dwng mé hinh thuwong duwoc dua
trén cac giad thiét nhat dinh. Cac gia thiét dwoc dwa ra dé loai bd cac anh
hwéng khéng can thiét dén van dé dang duwoc xem xét hoac don gidn cac
quan hé dén muac cé thé xr Iy dwoc bang cac cong cu san co.

Mé hinh két cau |a md hinh phan anh sy lam viéc theo 1 phwong dién
nhat dinh cha két ciu theo 1 phwong phap nhét dinh. Mét cach chung nhat, moé
hinh két cAu mé ta cu truc hinh hoc, sw phan bd khdi lwong, cac diéu kién
lién két va diéu kién bién cua két clu cung cac anh huwdng bén ngoai tac dong
[én nd.

Mé hinh héa va phan tich két cau |a qua trinh van dung cac kién thirc co
s& vé co hoc, cac phwong phap phan tich két cau va cac giai thuat d& mé ta,
lam trwc quan héa va nhét 1a dinh lwong cac ng x&r vat ly cha két ciu nhw
ndi lwc, chuyén vi... khi chju cac tac dong khac nhau. Két qua tim dwoc trong
qua trinh phan tich 1a co s& dé thiét ké cac bd phan két ciu hoac danh gia sw
lam viéc cla chung.
1.2> Co s& ly thuyét

M6 hinh héa va phan tich két cAdu déu dwa trén cac co s& ly thuyét cha co
hoc méi trwéng lién tuc, phwong phap phan t&¢ hiru han (PTHH), phwong
phap phan t& bién...,cac ly thuyét va phwong phap tinh dwoc phat trién dua
trén d6. Cac nguyén tac chinh & day la :

= Su can bang vé luc.

= Lién tuc (twong thich) vé chuyén vi hay bién dang va

= Pac trwng co hoc clia vat liéu thé hién qua quan hé gitra (rng suét
va bién dang

Ca 3 nguyén tac nay déu dwoc ap dung nhat quan, bat ké sy phirc tap cia
két cAu. Sy can bang & day la can bang tinh hoc gilra ndi lwc va ngoai luc &
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toan bd két ciu cling nhuw & cac bo phan két cu bat ky. Sw twong thich phan
anh diéu kién lién tuc vé bién dang va chuyén vj trong toan bd két ciu. Quan
hé (rng suét bién dang phan anh tinh chat co hoc cua vat liéu, cac tinh chat co
hoc clia vat liéu cé thé thay déi phu thudc vao trang thai 'ng suét — bién dang cu
thé.

Viéc xay dwng md hinh két cAu dwa trén ba nguyén tdc co ban cla co hoc
va cac gia thiét,tao nén mé hinh toan hoc. Mé hinh toan hoc thé hién théng qua
cac phwong trinh vi phan. Pbi v&i cac hé théng két ciu phirc tap, rat nhiéu
trong s6 cac phwong trinh vi phan dé khéong cé & gidi chinh xac. Dé tim
dwoc cac 1o gidi, mé hinh toan hoc dwgc chuyén thanh mé hinh sé.
1.3> Cac thanh phan chinh ctia mé hinh héa két ciu trong bai toan dia ky
thuat

Cac thanh phan chinh ctia md hinh két ciu:

M6 hinh hinh hoc:

M6 hinh hinh hoc 1a mé hinh chiva cac théng s hinh hoc, sw phan bd trong
khéng gian cla cac bd phan két cdu. Nham muc dich don gidn héa qua trinh
tinh toan, hau hét cac phwong phap tinh tlr “thd cdng” dén tw déng hoa trén
may tinh, déu cé xu hwéng phan chia két cdu thanh cac céu kién trén co s&
hinh dang hinh hoc, ciu tao vat liéu, dac diém chiu lwc va cac bién phap thi
céng. Md hinh hinh hoc thwong lay cau kién lam d6i twong co sé.

Tuy theo ban chét lam viéc trong két ciu cling nhuw phwong phap phan
tich, cac ciu kién cé thé dwoc mo hinh héa thanh cac déi twong dang thanh (1
chiéu), tdm, v4, ban(2 chiéu) va khdi (3 chiéu).

Céac dbi twong dang thanh 1a cac phan tlr cé kich thwédc 1 chiéu Ién hon
rat nhiéu so v&i 2 chiéu con lai. Trong phan tich tbng thé két cAu, mé hinh
phan t&r thanh dwoc s dung phd bién cho cac két cdu dam, tru thap, cot,
day....Trong trwdng hop tbng quat, cac déi twong nay cé6 6 thanh phan noi
lwe: Mémen ubn (2), lwc cét (2), lwc doc, mé men xoan.

M6 hinh toan hoc sir dung cho dbi twong thanh 1a Iy thuyét ddm.Cac dbi
twong 2 chiéu (tdm, ban, vd) Ia dbi twong cé 2 kich thwéc Ién hon nhiéu so voi
kich thwéc con lai. M& hinh toan hoc cla cac dbi twong nay la cac ly
thuyét ctia Timoshenko, Midline...Déi twong khdi, 1a déi twong cé 3 kich thuwéc
gan bang nhau dwoc st dung trong cac bai toan phan tich cuc bd.
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Mé hinh lién két & diéu kién bién:

Lién két phan anh sy két ndi gitta cac bd phan trong két ciu, diéu kién
bién phan anh sw két ndi gitra két cau véi méi trwdng va két cdu khac. Tuy
thudc vao sw lam viéc vé mat co hoc, cac lién két thue té thuwong dwoc mé hinh
hoa thanh cac dang lién két sau:

Lién két ngam cirng: Lién két nay han ché tit ca cac bac tw do cia nut
Lién két chét ly twédng: Cho phép cac bd phan két cdu co thé quay tw
do twong déi véi nhau, do d6 mé men tai cac chét bang 0.

Lién két dan hoi Ia lién két han ché mot sé bac tw do véi dd clrng nhéat
dinh.

Ngoai ra, con c6 thé co cac dang lién két khac nhw lién két chi chiju
kéo, hay chi chiu kéo, lién két dan héi phi tuyén...

M6 hinh tai trong:
Céac tai trong tac dung 1én két ciu thwdng dwoc phan biét theo dang tac

dong nhw lwc, chuyén vi cwdng bire, nhiét do ...

Theo d&c diém phan bd tac dung, tai trong dwoc phan loai gém:

+Tai trong tap trung: la tai trong tac dong tai 1 diém trén két cau,
cé dd lén va phwong chiéu xac dinh. Tai trong tap trung co thé la luc,
md& men

+ Tai trong phan bé: 1a tai trong tac dung c6 tinh phan bd trén 1 chiéu
dai hay mot dién tich cua két ciu. Pac trung cha tai trong nay la
mién tac déng va quy luat phan bd tai trong. Tai trong phan bb cé thé
la Iwc phan bd, md men phan bé.

Theo dac diém thay ddi vij tri tac dung, tai trong dwoc phan thanh:

+ Tai trong cd dinh: 1a tai trong co vj tri tdc dung khoéng dbi theo thoi
gian

+ Tai trong di dong: la tai trong c6 vi tri thay dbi theo thoi gian

Theo dac diém dong lwc, tai trong dwoc phan thanh:

+Tai trong tinh: la tai trong tac dung co tinh chét tinh, khéng gay
lwe quan tinh trong két cAu.

+ Tai trong dong: 1a tai trong co tinh ddng (cd cwdng do thay dbi theo
th&i gian)

Tai trong nhiét do thay ddi dwoc md hinh héa thanh:

+ Tai trong nhiét dd bién déi déu: Xét dén anh hwdng cia nhiét do tai
cac ciu kién khac nhau clia két ciu
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+ Tai trong Gradient nhiét: Xét dén anh hwéng cta nhiét do tai cac
thd clia mat cat cac cau kién.
e Chuyén vi cudng blrc: 1a chuyén vi twong dbéi gitra cac bd phan két
cau hay gitra két cau v&i nén mong hay két ciu khac.
2> Téng quan vé phwong phap PTHH

Phwong phap phan t& hitu han dwoc coi 1a phuwong phap cé hiéu qua nhét
hién nay dé giai cac bai toan co hoc trong méi trwdng lién tuc noéi chung va trong
phan tich két ciu céng trinh ndi riéng. FB-PIER la mét chwong trinh phan tich va
thiét k& két cAu dwa trén nén tang 1a phwong phap phan t& hiru han. Trong
chuwong nay sé& trinh bay nhitng khai niém co ban nhat vé phwong phap
phan t& hiru han (PTHH) va viéc 'ng dung phwong phéap nay trong FB-PIER.
2.1 NGi dung co ban cua phwong phap PTHH.

N6i dung co ban cta phwong phap phan tl hivru han 1a: dé tinh toan mot két
céu v&i cau tao bét ky, chia két cAu thanh mét sd hivu han cac phan t riéng 18 va
ndi v&i nhau béi mot sé hivu han cac diém nut riéng 18.

S bién dang tdng thé cta két cAu dwoc thé hién thdng qua sw bién dang cla
lwéi nat hay tap hop cac chuyén vi cla tirng nat riéng biét. Tinh lién tuc cla céac
cau kién va s lién két gilra cac cau kién véi nhau dwoc thé hién qua sw lién két
gitra cac phan t&r théng qua céac nut. Lién két giira két cdu va nén duoc thé hién
b&i diéu kién bién cta cac nut hay dé tw do ctia nut. Cac tac dong 1én két ciu tat
cd lén két cAu déu dwoc quy ddi vé cac nut. Viéc chia lwéi phan tir va nat, mo
ta lién két, cac diéu kién bién can twong thich voi két ciu thuc té, néu ddm bao
duwoc diéu nay thi mé hinh phan t& hitu han sé lam viéc gidng hay gan gibng
voi két cau thuec té.

Viéc tinh toan mé hinh PTHH la trwdc hét phan tich trang thai lam viéc tong
thé cta két cau tr do6 theo diéu kién lién két tim dwoc trang thai lam viéc cla tirng
phan t& hiru han.

Trang thai lam viéc cla trng phan t&r dwoc phu thudc vao quan hé &ng
suat va bién dang cGia phan tl cling la quan hé gitra ndi lwc va chuyén vi nat cia
phan t&. Quan hé dé biéu hién & do cirng cla phan t&r, ma v&i nhivtng mau phan
tr ta c6 thé xac dinh nhd gidi cac bai toan co hoc.

Trang thai lam viéc cta két ciu dwoc thé hién thédng qua sw lam viéc cla cac
nat. Cac nat nay lién hé véi nhau théng qua cac phan tlr ndi gitra ching, vi vay tir
diéu kién néi tiép gitra cac phan t& va do cirng cla tirng phan t&r cé thé xac dinh
dwoc quan hé gitra cac nat D6 a4 quan hé gitba chuyén vi nat va ndi luc tac
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dung t phan t& I&n nat. Tl diéu kién can bang néi lwc tai cac nat, ta thiét 1ap
dwoc hé phwong trinh biéu dién mbi quan hé gitra cac chuyén vi nat véi cac luc
tac dung tai nat. Trong hé phwong trinh biéu dién quan hé sé& cé nhitng thanh
phan da biét nhw lwc nut hay chuyén vi nat, tr dé ta cé thé tim ra nhirng
thanh phan con lai chwa biét .

2.2 M6 hinh hoéa r&i rac két cau.

Y twéng cla phwong phap PTHH trong tinh toan két ciu 1a coi vat thé lién tuc
nhw 1a t& hop cla nhiéu phan t lién két véi nhau béi mét sé hiru han cac diém,
goi la cac nut. Cac phan tlr dwoc hinh thanh nay goi 1a cac phan tir hiu han.
Quan niém nay chi Ia gan dung, bai vi khi thay thé két cau thuc (hé lién tuc) bang
mot sb hiru han cac phan tlr trén ngwdi ta da coi rang nang lwong bén trong mo
hinh thay thé phai bang nang lwong clia két cau thue. Dbi véi cac hé thanh thi cac
két (gian, khung) phang ciing nhw khéng gian déu do mét sé hiru han cac dam va
thanh hop thanh. Do dé nguwdi ta 1y phan tir thanh lam phan t& mé hinh cho két
cau . Diém lién két gitra cac PTHH goi la nut. V&i két cdu tdm, vé va cac vat
thé khdi thi khéng trwc quan nhw hé thanh. Ngudi ta thwdng dung céac loai
phan t&r sau:

o Két ciu tm phang : phan t& hinh tam giac, phan t& hinh chir nhat, phan
tlr hinh t& giac.

o Két cu vd: ngoai cac phan t&r hinh tam giac, hinh chir nhat, hinh t& giac,
nguwdi ta con st dung phan t& cong hinh tam giac, hinh chi¥ nhat, hinh
tw giac.

e V&i vat thé khéi: phan t&r hinh tir dién, phan t& hinh 1ap phwong, phan t
hinh luc dién.

e Vat thé dbi xirng truc: phan t& hinh vanh khan.

2.3 Chuyén vi nat va lwc nut.

Khi két cau chiu Iwc, két cAu sé bién dang, cac phan tlr cling sinh ra bién dang,
do dé ciing sinh ra chuyén vi. Chuyén vi cla cac nut dwoc goi la chuyén vi nit. Do
s6 lwong nut trén két ciu la hiru han ma sbé lwong chuyén vi nat la hivu
han, nén trang thai bién dang va trang thai noi lwc cta két ciu cé thé biéu dién
bang mot sd hiru han cac chuyén vj nat va cac lwc nat. Hay néi mét cach khac
phwong phap PTHH lay mét hé hivu han cac dé tw do thay cho két chu. D& mé ta
mdi quan hé gitra chuyén vj (hodc (rng suét) tai cac nut va chuyén vi (hodc ¢ng
suét) tai mot diém trong két ciu, nguoi ta str dung mot ham xap xi, goi la ham
chuyén vi (hodc ham (rng suét). Nhirng ham nay phai thda man lién tuc trén bién
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cac phan t tiép xuc véi nhau. Phwong phap PTHH, ciing gia thiét rang: Ngoai lwc
truyén lén két ciu thdng qua nut viéc nay thuan tién cho viéc xét can bang gitra
ndi lwc va ngoai lwc tai cac nuat. Khi trong phan t& c6 tai trong phan bb
hodc tap trung khoéng dat tai nut, thi cdn dwa vao phwong phap nang lwong
hodc cac cong thirc co hoc két cau dé xac dinh luc twong dwong tai nat. Ta biét
rang khi chiu lwc va bién dang, két ciu phai & trang thai can bang. Trong phwong
phap PTHH diéu d6 dwoc ddm bado bang cac can bang tai nut.
Goi {Fi} 1a vécto cac thanh phan Iyc tai nit i clia ctia phan t& chra nat thi i, tai
nut nay phai thda man diéu kién can bang cta nut i:
Quan hé gitra cac lwc nuat va cac chuyén vi nat trong mot phan t&r cé thé
biéu dién bang biéu thirc sau day:
{F} =[kfs¥

Trong do :

{FY°. 1a véc to lwc nut ctia phan ti, chtra tit ca cac thanh phan lwc nat

trong mot phan to.

{61°. 1a véc to chuyén vi nit cta phan tk, chira tat ca cac thanh phan

chuyén vij nat trong mét phan te.

[K]: la ma tran d6 cirng ctia phan t&r, phu thudc vao dac trwng hinh hoc

va co hoc clia phantlr va cla vat liéu. Ma tran [K] cé thé dwoc thiét 1ap trén

co s& nguyén ly cuc tiéu thé nang hodc theo Iy thuyét cha Kirchhoff hoac

cua Mindlin-Reissner.

Trong phwong phap PTHH gia thiét rdng: cac chuyén vj tai nuat trong mét
phan t& sé& xac dinh trang thai bién dang clia phan tlr do, tirc 14 c6 thé dung cac
chuyén vi nat dé biéu thi trang thai bién dang cta két cadu. Mat khac, khi két cau
chiu tac dung cla ngoai lyc (lwc va momen udn). Phwong phap PTHH gia
thiét rang cac ngoai lwc nay dwoc truyén qua nut.

Nhw vay, ndi lwc trong PTHH c6 thé biéu thi bang lwc va mémen tap trung &
nat, goi 1a lie nat. Nhw vay, néu biét dwoc gia tri cac lwe nat thi co thé tinh duoc
sw phan bd ctia ndi lwc trong PTHH dé.

2.4 Phwong trinh co ban caa cta phwong phap phan tie hiru han déi véi vat
ran.

Phwong phap PTHH 1a mét trong nhirng phwong phap tdng quat nhét trong
cac phwong phap phan tich két cau. Vé co ban, phwong phap PTHH chia khéng
gian lién tuc cla két cdu thanh tap hop cac phan t& (mién nhd) cé tinh chat hinh
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hoc va co hoc don gidn hon két cu thwe. Cac phan t& lién két v&i nhau théng
qua cac diém nut. Diéu kién lién tuc (twong thich) vé chuyén vi va bién dang dwoc
thda man thédng qua cac nut. Thdng thwdng cac an cta phwong phap PTHH la
cac chuyén vj tai cac nat va duo tinh toan théng qua phwong trinh can bang (1)
Phuwong trinh co ban cua phwong phap PTHH:

MU o +CU @ +KU, =F, (1)

M, K, C: Ma tran dd cirng, ma tran khéi lwong, ma tran can cla két cau.

U, U, Uy, Fe: Véc to gia tée, van toe, chuyén vi nat va véc to tai trong
thay dbi theo thoi gian. Cac ma tran dd cirng, khdi lwong, ma tran can déu la cac
ma tran vudng dbi x&rng, chung dwoc ghép tlr cac ma tran twong &ng cla tirng
phan t&r trong két cAu.

Trwong hop phan tich tinh (Static Analysis): F, = F

Phuwong trinh (1) tré thanh: KU =F (2)

Giai hé phwong trinh (2) tim tat c& cac thanh phan chuyén vi tai cac nat, sau dé
tinh ndi lwc rng suét cho tirng phan to

Trwong hop phan tich tdn sé dao dong riéng (Eigen value Annalysis):

Khi tai trong ngoai bang zero, bd qua lwc can ctia méi trwdng luc do két ciu dao
dong diéu hoa chuyén vi ctia hé c6 dang:
U=Usin(et) va U =-U.w’.sin(ot) (3)
~U.0” sin(et) + K.U.sin(ot) = {0}
(K —0®.M)U = {0} (4)

Giai phwong trinh (4) bang phwong phap SUBSPACE sé& cho cac gia tri
riéng va véc to riéng tir do tinh dwoc cac tan sb riéng (eigen frequencies) va dang dao
dong riéng (mode shape) twong wng.
3> Mot sé Iwu y khi mé hinh héa & tinh toan két ciu str dung cac chwong
trinh PTHH

Nhw da néu & trén, mé hinh héa két ciu 1a qua trinh van dung cac kién thirc
co s& vé co hoc, cac phwong phap phan tich két ciu va cac thuat gidi dé moé ta
va lam tryc quan hoa cac ng x& vat ly ctia két ciu. Trong viéc md hinh héa két
céu, cac khd khan co ban ma nguoi ki sw hay gdp phai la do khéng ndm dwoc
mot cach rd rang sw lam viéc theo phwong dién vat ly cia két cdu va cac diéu
kién bién, cac md hinh vat liéu, cac gia thuyét tinh toan nén khéng xay dwng dwoc
cac md hinh phan tich thich hop. Mot kho khan khac la do khéng hiéu rd (ng xtr clia
cac dang phan tlr khac nhau, cac tinh nang cta cac céng cu nén khéng Iwa chon
dwoc cac phan ti mot cach dung dan.
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Nhirng khé khan trén c6 thé dan dén cac két qua tinh toan khéng mong mubn va
khong kiém soat duwoc két qua tinh dan dén két qua tinh c6 thé khong tin cay.
DPé khéc phuc nhirng khé khan trén, trwoc khi tién hanh tinh toan chung ta can lwu y
nhirng van dé sau:

+Lwa chon mé hinh phan tich (sé chiéu phan tich: 3D hay 2D): Viéc

lwa chon sb chiéu khéng gian ctia 1 md hinh phu thudc vao bai toan dang xem
xét va kha nang cla céng cu tinh toan. Viéc tdng sé chiéu ctia mé hinh lam tang
khéi lwong tinh toan 1&énn mot cach dang ké&. Trong hau hét cac trwdng hop, mé
hinh 2 chiéu c6 thé cung cip day du va chinh xac cac két qua mong muén

+Lwa chon loai phan t&r: Loai phan t& tinh toan phu thudc vao yéu cau cua bai
toan phan tich (phan tich tbng thé hay phan tich cuc bd). Ngwdi phan tich can
nam dwoc cac rng x& cla tirng loai phan t&r trong cac tinh huéng khac nhau ciing
nhw ban chét vat ly clia bai toan dang xem xét dé tlr d6 dwa ra cac lwa chon phu
hop.

+Don gian héa cac md hinh tinh: Khéng nén cb gang giai quyét tron ven mot
van dé phire tap ngay moét luc. Pau tién, nén don gidn hao van dé va xay dung
mot mo hinh don gian. V&i mé hinh don gian dé dang cho viéc xay dwng md hinh
tinh, khéng tdn cdng stirc xay dwng mé hinh tinh ma van cung cap céac két qua
gan dung. Cac két qua tinh toan trén mé hinh don gidn dwoc dung lam co sé cho
viéc phan tich chi tiét hoéa. Nén tan dung tdi da tinh dbi xtrng va st dung cac mé
hinh don gian dé& kiém ching tinh ddi xt¢ng ctia md hinh xay dwng. Néu ch cé
kinh nghiém xay dwng mé hinh 3 chiéu c6 thé st dung mé hinh 2 chiéu dé tinh
toan sau d6 dung mé hinh nay dé kiém chirng mé hinh 3 chiéu. Cac phan tich
dodng lwc hoc hay phan tich phi tuyén nén bat dau tir mé hinh tinh, tuyén tinh. Cac
két qua tinh trén cac md hinh don gidn nay cé thé gitp phat hién ra cac thiéu sét
trong mod hinh ddng hodc phi tuyén phic tap. Cac t6 hop lwc dwoc ap
dung trong cac phan tich tinh cé thé cung két qua danh gia két qua trong phan
tich déng hoac phan tich phi tuyén.

+Mb6 hinh hoéa: Khi (rng dung cac chwong trinh PTHH ngui dung can chua y
cac ndi dung md hinh héa sau: Mé hinh hoéa hinh hoc, diéu kién bién, tai trong,
rng x&r nao la quan trong, phan tich tinh hay déng, quy luat &rng x(r cua vat liéu...
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Chwong lll: HWONG DAN SU’ DUNG CHUONG TRINH

3.1 Gi&i thiéu cac menu chwong trinh.
Céc lénh diéu khién chwong trinh FB-Pier xuét hién & phan trén ctia man hinh
chinh. Cac biéu twong menu dwoc mé ta nhw & dudi day.

3.1.1 File Menu
Menu File bao gbm cac van dé vé tao dy an, dau vao, in an va thoat chwong
trinh.
% Mew Ctri+l Tao dur an mai
Oper... Cilen % Mo cac du an dé cd san

Close E]OT-IQ di @,ﬂ hién tai

gaveﬁ Chrl+5 -+ Liru gy @ﬂ hién tai

AEAE < Luru dir an hién tai dudi tén khac
Print... Cirl+F In&n

Frint Setup... < . ir b a .
R Yao thiét 1ap cho viée in an
1 du an 10.in

2duan2-2in

3 defaulte?.in

4 defaulteb.in

B duan 2in

E defaulte].in . . . - - . .
= duan i + Céac dw an da motrude do.
2 defaultz1.in

E wit

&

Thoat churcnag trinh.

3.1.2 View menu

Menu diéu khién View xuét hién & thanh céng cu phia trén ctia man hinh va
thanh trang thai & phia dwdi cia man hinh.
Hiénfan thanh céng cu

Hie“nfé:n thanh trang théi
ol SO (e Hiénfan thanh kiém soat 3D (zoom)

3.1.3 Control menu

Control menu ding dé chay chwong trinh,xem di liéu nhap vao(trong qua trinh
phan tich ) va kiém soat sw xuét hién cta font chir trong cac hop thoai, hinh va
cac do thi.

v Toolbar
Statuz Bar Q

A A
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Run Analysis «—— Phéantich du an

Wiew Analysic Data «—— Thiét lap cho dr an

Pragram Settings '

Set Dialog Fant «——— Thiét l&p Font cho cac hop thoai
Set Graphic Font «— Thiétlap Font cho hinH

Set Plat Font i Thiét 1ap Font cho cac biéu dé

Set Default Font
Update Software License ~ +———————  CAR Nhat phan mém co ban guyén,

3.1.4 Help menu

Help menu chra viéc truy cap trwc tuyén cho viéc tr¢ giup, va cac théng sé
cla phan mem.

Help Topics R

]

&

Truy cép vao sd @xtrg Qilp

About EB-Pier Thédng tin cla phan mém

&

3.2 Cac biéu twong trén thanh céng cu ( toolbar)
Cac nut trén thanh cong cu & phia trén cda man hinh, cac nut nay cho phép
ngwoi thuan tién dung truy cap vao cac chirc nang khac nhau trong chwong trinh.

D|S|@|S] 2|3 R |malmal @] T Lostcase | ]2 | & [o0] ¥
N|=(@|=
In &n
Liru file
M file
Tao du an mé
IR e
—— Xem két qua 3D
Biéu dd ndi luc két cau
Nai e mat cat coc
Xem ndi luc cla két cau
Xem ndi luc coc
Chay chuong trinh
Chinh sira dit lidu
SVTH: Dang Nhu Tranh, Thdai Hoang Duy, Pao Nhat Tan. Lép Cau Pwong B K45
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba

FB — Pier trong tinh toan mong coc

“E Load Caze

= IENEd

Hép thoai chi trieéng hop tai trong

L i chuyén xudng
L Di chuyén sang phai
Di chuyén 1én

Di chuyén sang trai
Thu nhd

Fhéng to

3.3 M0 ta cac ctra s6 chinh ctia chwong trinh.

Gia tri hiéu chinh dwoc chia 1am 4 cira s6 chinh, chung dwoc dung dé tao
mai va hién thi mau ciia nén méng. Méi ctra sd dwoc thé hién nhw sau:
3.3.1 Clra s6 Model Data

Ctra s Model Data ndm phan trén bén trai cia man hinh, mé ta di liéu dau
vao cho dv an.

D lieu dwoc nhap vao cac tab héi thoai, méi muc Ia 1 linh vwe khac nhau cho
dw an.Sé lwong cua cac tab hoi thoai can cho div liéu dau vao phu thudc vao loai
dw an. Néu théng tin trén thanh tab khéng can thiét, ddu X mau ddé sé xuét hién
|én trén tab do.
3.3.1.1 Problem Tab

Tab Problem dung d& nhap théng tin cho dw an(tén dw an,ngudi thiét ké,ngay
thiét ké,chd dw an...),va lwa chon md hinh phan tich .Tab nay ciing cé thé dung
dé thay dbi loai dw an ciing nhw hé théng don vi.

2. Model Data ==
Problem | analysis | Pie & Cap | Soil | Pier | ¥-Members | Losd | Springs | B4 Retain + | »

Froblem Type Project Data
(* General Pier Client

" Single Pile

" High Mast Light/Sian
" Retaining Wiall

7 Sound wall

" Stiffness

" Pile Berit

7 Column Analysiz

7 Pile and Cap Cnly |

Project Mame

Praoject Manager

Date Computed By

| 040605

Froject Description

SVTH: Dang Nhu Tranh, Thdai Hoang Duy, Pao Nhat Tan.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.3.1.2 Tab Analysis

Tab Analysis dung dé thiét 1ap cac tham sd (tham bién) s& dwoc phan tich.
Nhirng tham sé nay bao gém néi lwc,chuyén vi, sy xuét hién coc cé dwdng vién
hay khéng,dung sai cho phép cua gia tri lwc

% Model Data M=

Problem  Analysis |Pile acap | S0l | Pier | ¥-Members | Losd | Springs | B Retain 4 [ ]

— Pile Behavior —Cap Behavior ———  —Print Control
(" Linear - I™ | 235 Eesring Effests [V Coordinatss
: v Pier Material Props.
Gapto sail [0 in ol W £
—Pier Behaviar ¥ Pilz Displacemerts
) Linear ¥ Unbalanced Forces
) Mo Lineat ) - [¥ Soil Resp. Forces
~ =il Behavior " | (5 Pile Elemert Forces
- teration Control I | elide Saillin Analysis o e Frefesere
Hetatians ISD Tip Stitfness ||:| kip=sin ¥ Pier Forces
Tolerance |1 s ¥ Cap StressMoment
¥ Bridge/Spring Force

[¥ Irteraction Data

Analysiz
Memzry I 4 ]' [T Stress-Sirain Curves

[~ Missing Pile Info

3.3.1.3 Tab Pile & Cap
Tab Pile dung dé nhap dir liéu cho coc va bé. D liéu nay bao gébm loai coc,
khodng cach gitra cac coc, dinh miii coc, loai mat cat coc, va nhiéu tham sb khac.

? . Model Data H=E

Proklem I Analysiz  Pile & Cap |Soil | Piet I H-Members I L | Springsl 1 Retaini 4 | 'I

—Pile Grid Geametry Pile Length Data
¥ - direction Y - direction

Grid Points |§ E Tip Elev. I-an o
Nodes
_ ocdes in |5—
(ST |3d j |3d j Free length

- Pile Cross Section TYRE —  pjle/Shaft Type - Click to Access DataBase

" Linesr Properties |24" Suare FDOT Standard prestr ™
£ Full Cross Section

Pile Cap Data
Edit Cross Secticnnl
Elevation ID f#  Edit Pile Cap |

—Pile To Cap Connection —,
" Pinned % Fixed Scdang I24 - gﬁzlrl);wang
SVTH: Pang Nhuw Tranh, Thai Hoang Duy, Pao Nhat Tan. Lép Cau Puong B K45
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.3.1.4 Tab Soil
Tab Soil dung dé nhap di¥ liéu cho cac Iop dat, loai dat va Iép dat mau khac
nhau. D liéu cho I&p dat cé muwe nwdc ngdm cling dwoc nhap trong tab nay.

% Model Data =l E

Praoblem | Analysis | File & Cap  S0i |F‘ier | H-Members | Lz I Springs | i, Retaini 4 I ’l

—=oil Layer Data —————————  —Soil Strength Criteria
It | Fricti
; Deel | Erna :L'n:;; |35— B
Soil Type ICohesinnless VI I
# Cycles 0
Lnift gkt |119-232 pot -
[~ Use SPT M values  ECEERT |

Soil Layer (B

—Sail Layer Modelz —Elevationz
Lateral ISand [Reeze) vl Ecit I
axial [Driven File 7] Water Takls |-30 it

Plat |
Tarsional IH',-'perholic vl Tap of Layer |-30
Grau
Tip IDriven Pile vl _pI Bottom of |-100 it

Rk

3.3.1.5 Tab Pier (Wall)
Tab Pier dung dé& nhap céac théng sb cho tru cdu bao gém chiéu cao tru,chiéu
réng tru,s6 tru,khai bao dac trieng cua vat liéu lam tru

? - Model Data H=lE

Proklem I Analysisl Pile & Capl Siil Fier |}{-Members I Liancd | Springsl 1 Retaini 4 | 'I
—Pier Geometry

Fier Height I E it # Column Modes | S
Cartilewver I 25 ft # Cantilever Modes | 3

Calumn Spacing I & ft # Beam Modes | 4
| 2 ft

Calumn Offset

[ |Use Bearing Lacs.  Besring Locs.
# Pier Cols I 3

[~ Flooded pier columns - Taper Dats

L 1]

Apply # Taper

—iCross Section Type Taper? Increments
* Linear Properties Pier Calumn: I_ ID—
" Full Cross Section Pier Cap Cantilever: r ID—

Edit Cro=s Section Cantilever Taper Type:
Cllineat ) Parabalic
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba

FB — Pier trong tinh toan mong coc

3.3.1.6 Tab Members
Tab Members dung dé& trng dung vao cac bd phan ciu tric dwoc thém vao
cho tru. Tuy chon nay cung cap cac hinh mau doc dao cla tru.

% Model Data M=

Proklem I Analysisl Pile: & Capl il | Pier ¥-Members |Load | Springsl 1 Retsini 4 | bI

Extra Metnber Sections

ICu:qumn j

Extra Member zections are
defined uszing the Edit Cross
Section button in the Pier
tabbed dialog.

Extra Metnber List

Del Updatel

HOEES LEEEE Mote: Click ontwo nodes in
I-rlade J-Made the S0 Edit Windowy, select
I1 = I 1 =] a property, and then click
=i il Aoid.

3.3.1.7 Tab Load o o
Tab Load dung dé khai bao cac tai trong cho két cau va cac nut cua két cau.

? . Model Data

= E3

Proklem I Analysisl Pile & Capl Sl | Piet I ¥-Members  Load |Springs| 1 Retaini 4 | 'I

Load Caze Mode &pplied
Tahle I aa 3: Mo
Add || oad Case 2 Add
Del Del

RNRNE

Moment Akbout X kip-ft

Moment Akbout %, kip-ft

® Load, kips I a Moment Akout £, kip-ft
% Load, kips I 0 Self Wigight Factor
100 Z Load, kips I 0 Buoyancy Factar

SVTH: Pang Nhuw Tranh, Thai Hoang Duy, Pao Nhat Tan.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.3.1.8 Tab Springs
Tab Springs dwoc dung dé khai bao gbi dan héi véi muc dich chdng lai sw dich
chuyén cla két cau theo cac phwong khac nhau

? . Model Data H=E

Problem | snalysis | Pleacap | Soi | Pier | ¥Members | Loast  Serings | Retaini 4| |
Spring Mode List

—Spring Stiffness

¥ Stiffress | Kip=fn
Y Stiffness |0 Kips:An
Z Stiffness |0 kipsin

¥ Rot. Stitfness |0 kip-ftivad A | Del |
Y Rot. Stiffness |0 kipp-tivad Mode: |1 _Ij

I Rat. Stiffness |0 Kip-tad | poter Click on node in the 30
iy Windowe and then Add

1T

Springs can only be applied to piet nodes.

3.3.1.9 Tab Retaining
Tab Retaining chi dwoc dung cho bai toan vé twéng chan. Tab nay dung dé
nhap cac théng sbé cu thé cho két ciu twdng, tai trong va cac 16p dat.

? . Model Data | _ (O] =]

Pile & Cap | Sl | Wall Structure | H-Members | Lvad I Springs  Retaining |Pushover I 1 | 'I

Soil Layer RIS i Delete |
—Wall and Layer Geometry ———— —Sail Layer Data
Back Wall Incline [qn Degress " Pressure At Rest
i+ Active Case
Ground Slope Incline |0 Degress
Layer Data
Ground Water Height | 14166666 o ‘-"4'

Unit Weight Water |62.39808  pef —wWall Losd Data

Thickness |[1.9167 # 1 =
I _I'j Caze#

Mumber Sub Layers |1

(layer iz broken up into M sub-layers) Surcharge |

Mote: Data for Retaining \Wall iz referenced from top of pile cap

IEEENN
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.3.1.10 Tab Pushover

Tab Pushover chi dwoc dung dé nhap tai trong tich Ity cho viéc phan tich 1
giai doan. Céc tai trong dwoc dung cho két ciu sé dworc tich ldy t&i 1 lwong don
vi két ciu nhéat dinh.

? - Model Data | _ O] =]
Pile & Cap | Soil | Pier | ¥-Members | Load | Springs | B Retsining  Pushover | ]

—Pushowver Data

[ RFun Pushover &Analysis!

Mumber of Steps |1E|
Load Increment Factar I1

3.3.2 Cira sb Soil Edit
Ctra sb Soi Edit chi ra chiéu sau va cac thédng sb co ban cla cac l&6p dat. Cac
thudc tich co ban va mau sac ctia méi l&p dat.

40.0

50.0

£0.0

2o ==l mrem

Layer 1: @=35 Gamma=119.232 1

0.0

.
-

B 80.0
so.d

90.0

-100.0 1000

3.3.3 Ctra sé Pile Edit
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Ctra s6 Pile Edit dung dé thé hién so dé ciia nhém coc. Hinh dang cla nhém
coc co thé bi thay déi trong ctra sb nay.

‘2" Pile Edit

3.3.4 Cwra s6 3D View o
Ctra s6 3D View thé hién hinh anh 3D cuta két cau duwgc lam mé hinh (dw an).
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Pé tai: Nghién ciru ting dung phan mém GVHD: Hé Xudn Ba
F'B — Pier trong tinh toan mong coc

3.4 M6 ta ctra s6 Két qua ctiia chwong trinh.

Céc két qua cla dy an dwoc hién thi & cac clra sb khac, bao gom:
3.4.1 Ctra so6 Pile Selection

Ctra sb Pile Selection dwoc dung trong viéc chon cac coc dé xem ndi luc trng
coc va biéu dé ndi lyc tai cac mat cat coc. Cac gia tri cGa ndi lwc cha nhiéu coc co
thé dwoc chon cung 1 luc.

! Pile Selection

®, © O

® O, e

3.4.2 Ctra sb Pier Selection

Ctra sb Pier Selection twong tw nhw ctra sb Pile Selection. D& xem gia tri noi
lwe ctia nhiéu tru cé thé dwoc chon cung 1 ltc. D& xem gia tri ndi lwe tai mdi mat
cat, ta chi co thé chon 1 phan cla két cau tru hodc xa mii cho 1 1an xem két qua.

Pier Selection

SVTH: Dang Nhu Tranh, Thai Hoang Duy, Dao Nhat Tan. Lép Cau Puong B K45
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.4.3 Ctra s6 Plot Display Control
Ctra sb Plot Display Control dung dé Iwa chon gia tri ndi lwc can phan tich va
xem cac gié tri I&n nhat va nhé nhét cda no.

u Showy Piles with Macimum

Walues for all Load Cases il

11 Plot Display Control [ _ O] x|

Walues: Click Mament, Shear, etc. plots to viesy maximums
Shear2 il A

In M AtPile |1 AtDepth In [~ Shear2 [V Soil Axial

[T Sheard | SoilLat %

ID Min2tPile |1 AfDepth ||:| v hMoment3 [ Soil Lst ¥

¥ Momert2 [ Sail Torsional
| [ Axial

[T DemandiCapacity Ratio

3.4.4 Ctra sb Force Plot

Ctra s Force Plot dung dé xem két qua cla lwc doc truc. Biéu dé lwc doc truc
cda truc dwoc hién nhw vi du.Can cr vao lwc doc va mdmen dé bb tri cbt thép
cho coc cling nhw cac bd phan khac.

oo

==diy o=

(— 301

=diy 09z
sdiH 7 G

L sOm
=1
(—1z07m
(—1=0m

(—193n

-3

— 2207

— 3230

—35T1

—+107

|— #5371

|— #5711

(—S+07

—s=3n

=27

(—aran

—vian

753

|— =00
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.4.5 Cira s6 Segment Selection o ,
Ctlra sO Segment Selection dung dé chon mat cat can xem két qua

& Jegment Selection _ (O] x|

Pile Head Element

[=-Te I - PR BN FU L

o

-
=

-
-

—
T

[y
[F1)

-
=

—
h

—
[=r]

-
-

—
[=-]

—
w0

)
=

Pile Tip

3.4.6 Ctra sé Interaction Diagram
> R . . < R « R A A . R - <
Cwra sO Interaction Diagram dung dé xem biéu do ndi lwc tai méi mat cat coc
va két cau phan trén.

|, Interaction Diagram [_ O] <]

2 M3 = 164927 BIAXIAL MOMERNT INTERACTION

Aial=-2599.91 Kips
Moment12= 11299 kip-ft
Mornent 13 = 12.8649 kip-ft

-

MomentJ2=-1333.9 kip-ft

MomentJ3=-15146 kip-ft
b

Diagram is phi factared

| = bottorm of element

J=top ofelement

Mai W2 = 1848.27
|
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3.4.7 Cira s6 3D Display
Ctra s6 3D Display hién thi két qua trong 3D. N6 ciing dung d& xem chuyén vi

cho ca coc va bé mong tai cac nut khac nhau &rng véi tredng hop tai trong dwoc
cho.

= 2D Display Control =] E3

— Di=splay Cartrol

= Displaced Shape

i Displacement Contour
= Franelatian £ | o Fobeti e
S Tl ST | N Pt et
5 Franelatian £ | 5 FRabeti e

- Stress Contour

o kA ErTiErt

v M amieEnt

N Tt €75 FNS Shearn

= Stress £ 5E Shear
o Stress £ Fh Shear

WA

— Mode Information

Flocles: | : i

O F: I =1

— Tran=lation

= |D_559533 in

v [-1. 210842005 in

z [D130142 in
— Rotation

¥ |-1.80741e-005 rac

~ |D_DD|333E;38 .

Z |1 .5239e-008 rac

3.4.8 Ctra s6 3D Results

Ctra sb 3D Results dung d& xem hinh dang chuyén vi cia két cAu (m&u) sau
khi da nhap tai trong. ST

[_ Ol x]
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
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3.5 Thanh trang thai (Status Bar)
Thanh trang thai & phia dwdi ctia man hinh (néu kich hoat tr menu Control).
Thanh trang thai chira cac théng tin vé ngay va gio.

3.6 Cac chirc nang khac cua chwong trinh
3.6.1 Ctra s6 Reopening

Khi nguoi dung déng 1 hay nhiéu ctra sb tir 4 clra sé chinh trong khi dang lam
dw an, cac clra sb nay cé thé mé lai vao bat c lic nao bang cach nhap chuét vao
nut Model Edit trén thanh céng cu. Ta ciing lam viéc nay dbi v&i cac ctra sb bj thu
nhd hodc &n sau cac clra sb khac.

3.6.2 Thay déi Font

Céc Font can dwoc diéu chinh cho phu hop véi yéu cau cia khach hang (lam
dw an). Font c6 thé dwoc diéu chinh bang cach vao menu Control. Khi Font da
dwoc cai dat sé co hiéu lwc cho cac 1an chay sau. Cac Font dwoc diéu chinh cho
ca hop thoai, dd thij va biéu db.

3.6.3Thay dbi p-y Multipliers
3.6.4 Cira s6 Pile Number va Pile Edit

Tab Pile trong ctra s6 Properties dung dé xac dinh sé lwong cac vj tri diém lwdi
clia coc theo phwong x va y , viéc nay dung dé thiét lap lui coc.

Coc thuc té trén lwéi nay thé hién trong clra s6 Pile Edit. Chwong trinh FB-Pier
cho phép viéc thiéu coc, vi thé sb lwong cac coc thue té khdng phai la sé lvong
céac diém lwdi, nhwng sé ludn ludn it hon hoac bang sé lwong cla cac diémludi.

3.6.5 Xoa cac trueong hop tai trong
FB-Pier hién tai khéng cho phép ngudi dung xoa Load Case 1. Nguwéi dung
phai nhap it nhéat 1 trwdng hop tai trong 1am co sé cho viéc phan tich.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
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CHUONG IV: TiNH TOAN KET CAU MONG
MOTRU CAU TRONG FB-PIER
. Cac bwéc tinh toan.
<1> Budc 1: Sé liéu tinh toan:
+ Tai trong tac dung(Tai trong thang dwéng, ngang, mémen...)
+ Sb liéu 1&6p dat (Chiéu day , trong lwong riéng, goc ndi ma sat, hé sbé toi xdp,
hé s bién dang, md dun dan héi, cwong dd chiu nén, cuwéng do cat khéng
thoat nwéc,...)
+ Vat liéu str dung (Coc, bé coc, than tru...)

<2> Bwd&c 2: NOi dung tinh toan
+ Tinh toan ndi lwc, rng suét, chuyén vi ctia bé méng.
z ’ A R . > 7
+ Tinh toan néi lwc, chuyén vij cua cac coc.

<3> Budc 3: Trinh tw tinh toan
+ Thiét 1ap cac théng sb dau vao.
Lwa chon két ciu va hé don vi tinh toan
Thiét Iap théng sé tinh toan.
+ Nhap sb liéu cho Coc va bé coc.
+ Nhap s6 liéu dia chét.
+ Nhap sb liéu tru va xa mii
+ Nhap sbé liéu tai trong va té hop tai trong.
+ Xuét két qua.
Xuét két qua dang d6 hoa.
Xuét két qua dang file text.
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GVHD: Hé Xuén Ba

. Cac vidutinhtoan

1>Vi du 1 : Tinh toan két ciu tru va nén lam viéc déng thoi

Cho két cAu mong tru cau va dat nén nhw hinh vé.

150 kN l 250 kN l 150 kN
v v
F
]
4m
Am Sm 9m
1000 kN Om
|
| -
Fm Nuée
[ =
Pit cat = 1%
15m @=3s
= 19 KNmd
bi T4 m Cu=1930 kPa
4 =22 KNfm3
Ep= 1%
— - L [

2> Trinh tw tinh toan

2.1. Thiét lap cac théng sé dau vao
2.1.1 Lwa chon két cau va hé don vi tinh toan

- Vao File-> chon New.

..........

- Trong hép thoai select new problem type chon:
+ Structure Type: (loai két cdu) Chon General Pier : (tru va dat nén lam viéc

ddng thoi)
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Dé tai: Nghién ciru ting dung phan mém GVHD: Hé Xudn Ba
F'B — Pier trong tinh toan mong coc

+ Units: (Hé don vi) Chon SI(KPa,m)

+ OK
Select New Problem Type
Structure Type Project Data
* General Pier Client
" Pile and Cap Only |CAU DUDOMG BO K45 DH GTWT CS52
" Single Pile _
™ High Mast Lighting/Sign Project Mame
(" Retaining "/ all |mu DUOMG BO K45
T Sound W all Proiect M
" Stiffress == e
~ Pile Bant \MCKH 5% 2008
7 Column Analygsis i ate Computed By
Units |III4.-'EIEI.-'EIB
- Englizh [Prixed Linitz) Froject Description
+ Sl (kPa. m) |
Ok Cancel

2.1.2 Thiét 1ap cac théng sé trong qua trinh tinh toan.

i FB-Pier File: C:\Program Files\BSI\FB-Pierv3\defaults.in

File View Control ‘Wizard Help
D@ | 1] # ] 1| R =[50 @] [T oo Cose

odel Data Sl L Pile
Problem Mnalys\s] P\Ie&cap] Soil } Piar I X—Memhers} Load } Springs I B Retaining} P AASHT 4| P
Frablem Type Froject Data ¥
* General Pier Client
 Pile and Cap Only |CAU DUONG BO K44 DH GTVT C52
" Single Pile —
" High Mast LightiSign Bl Ak e
 Retaining wall |CAU DUONG BO K45
 Sound Wall Project Manager
" Stifness | NCKH SV 2008
(‘
ALS EEA Date Computed By

b .
Column Analysis |E|4J'UEUUE

Project Description
|VI by

_
= i = 30D View

3

Layer 1 @i=35 Gamma=18.73 E =200 m
E
v V
A
[
2 | \\ ’
fl ” /
305 il 00 !

+ Clra sb 1. clra sb khai bao thudc tinh cho két cau
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

+ Clra s6 2. md hinh mét cat coc

+ Clra sb 3. md hinh cac lop dat

+ Clra sb 4. M6 hinh 3D két cau
2.2 Nhap sé liéu coc va bé méng
Céc lwu y khi nhap sb liéu bao gébm :Hé théng don vi, hé truc toa do.
2.2.1. Nhap sé liéu coc.:

+Tr clra s Model Data -> Chon Pile & Cap

+ Nhap théng sb cho coc

Problem | #nalysis Pile & Cap I Soil | Pier | ¥Members | Load | Springs 4 [ »]
— Pile Cap Grid Geometry . — Pile Length Data
1 X - direction Y - direction
Grid Points | 5 4 Tip Bev. |-244 m
Nodes in
Spacing | ad - 2d — Free length 5'
— Pile Cross Section T}rﬁ . Pile/Shaft Type - Click to Access DataBase
{" Lnear Properties | 1.37 M Drilled Shaft 4
{¢ Full Cross Section
— Pile Cap Data
Edit C Secti |
ross Section Head/Cap % -
- See===all 0 m Edit Pile Cap |
— Pile To Cap Connection
' Overhang [ 1.37 SPply
{" Pinned (+ Fixed6 " m v Owerhang

=| . Nhap khoang cach giira cac coc/ Piel cap Gird Geometry .
e X —direction: 5 .Theo phwong x sé c6 5 dwdng lwoi
e Y —direction: 4 Theo phuong y sé co 4 duwong lwdi
e Spacing : (Xem va hiéu chinh khoang cach gilra cac coc va cac truc toa do)
Spacing -> Variable
+ X- direction :3d khodng cach cac coc theo phuwong X bang 3 lan dwong

kinh coc.
+Y — direction :3d khoang cach céac coc theo phwong Y bang 3 lan dwong
kinh coc.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

% Model Data =3
Problermn ] Analysis  Pile & Cap lSD” ] Pier ] }{-Membersl Load ] Springa] o) Retaining] Bl ARSHT 4| M

File Cap Grid Geometry File Length Data
- direction % - direction
Giridl | 5 |4 Tip Elev. |-24.4
Modes in
Spacing j |3|j j Free length
1d
File Crosg2d Pilershatt Type - Click to Access DataBase
" Linear ig |1.3T M Coc tron
f+ Full Cr 54
Pile Cap Data
Edit Cros Constant
Head/Cap o
Elevatian 1] T Edit File Cap

File To Cap Connection

Apply
Cverhang | 1.37
© Pinned & Fixed L

i m |F Cverhang
Hiéu chinh khoding cacheoc

Grid Spacing Table

#*-Spacings yw-Spacings

[Left ta Right] [Top to Bottam]
1 [0E10 1 | 010 Kich dup chuit
2 |1.830 2 [1.820] —é thay ddi
3 |1.830 3 |0610 khoing cach
:
< > < >
Consztant Spacing: |

| Ok | Carncel |

2 Chia phan tr coc trong phan tw do/ Pile Length Data
e Tips Elev : Chiéu sau mdi coc. ‘
e Nodes in Free length: SO lwgng nut ctia phan tir trong doan ty do
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

3 . Nhap mit cat coc/ Pile Cross Section Type

e Chon Full Cross Section: dang mét cat day du
e Chon Edit Cross Section: hiéu chinh mat cat coc

Full Cross-Section Pile Properties

Lizt File/Shaft Secticn Detailz | Print |
Segment: Head to Tip
Pile Set Info
Add Pile Set
Set 1 -

Remove ﬂ ﬂ

Crozz Sechion
D atabaze Section Selection

- CLigtam

& Modify Current Section Retrieve Sec:tin:nn| Save Section |

Section Type Section Dimenzions
(¢ Circular " H-Pil=
. Length |24.4 m
" Rectangular © Fipe Pile
Diarmeter |1.37 m
Edit Section Content
it Section Contents W o
bl aterial Properties Depth m
¢ Default Strezs Strain Unit Weight |25 kM /e

" Cusgtom Stress Strain

Edit Prozerties |

Plot Stresz Strain |

aK | T | Help 33

- Khai bao cac dac trweng vat liéu va théng sb clia coc
Trong dé
1. Pile Set info: Coc cé chiéu dai thay dbi.

Pé tinh toan cho moéng cé nhiéu coc cé chiéu dai khac nhau.FB-PIER st dung
mé hinh Pile Set khac nhau. Vi du trong méng cé 2 loai coc c¢6 chiéu dai khac
nhau 1a 15m va 20m chung ta dat Pile set gém: Pile Set 1: cho coc c6 chiéu dai
15m, Pile Set 2: cho coc c¢é chiéu dai 20m.Diéu nay sé dwoc lam ré & vi du trong
thuyét minh.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

File Set [nfo Pile Set Info
File Set File Set
Set| - Set 1R
add| Del | -
> Set2

2. Database Section Selection: Lwa chon di¥ liéu
e Use Database Section: St dung théng sd mét cat tiéu chuan
e Modify current Section: Ngwdi dung tw dinh nghia cac théng sé mat cét.
Trong vi du nay chon Modify current Section.
3. Section Type: Dang mét cat.
Curcular : coc tron (chon)
Rectangular : coc chir nhat
H — Pile : coc chir H
Pipe Pile : coc éng
Chon Edit Section Contents dé khai bao cbt thép coc
4. Section Demensions: Khai bao kich thwéc coc va chiéu dai coc.
e Length: chiéu dai coc (24.4m).
e Diameter: Bwong kinh coc tron ( 1.37m).
e Width: Bé rong mat cit ngang coc (Pi v&i mat cat chi nhat)
e Depth: B& ngang mat cat ngang coc (Dbi v&i mat cat chir nhat)
e Unit Weight: Trong lwgng ban than coc (25 kN/m)
5. Material Properties: Khai bao dac trwng vat liéu lam coc
o Default Stress Strain: Luc kéo nén tiéu chuan (chon cho vi du)
e Custom Stress Strain: Lwc kéo nén ty dinh nghia
e Tiép theo chon Edits Properties dé& hiéu chinh théng sb vat liéu .Ban dau
mac dinh chi cho phép khai bao thudc tinh ctia bé tong.Sau khi da khai bao
thudc tinh clia bé téng ,chon Edit section contents dé khai bao c6t thép cho
coc ,sau do chon lai Edit properties dé& khai bao cac théng sb vat liéu cho
thép st dung.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Default Stress/Strain Curnves

|Eu3t|:|m
|Segment1
| “ield Strez=s, kPa
[ Mild Steel
— | Moduluz, kPa _— 46 Bt
, _ “uong d6 Béting
v Concrete |32EIEIEI F'c Compressive, kPa — & 28 ngay udi
I |3I]4EI555IE1 Concrete Modulus, kPa
— . Modul dan hi
| Ultimate Prestress, kPa . .
cua bétiong
| FPrestress Maodulus, kPa

Mate: Grayed values are not applicable for
the defined matenal and can be activated
by editing the section contents.

Set concrete o ta 2era far no concrete.

:

] Cancel

Default StressfStrain Curves

|Eush:um

|Segment‘l

|345000 ‘vield Stress, kPa L gioi han chay

W Mild Steel TR '
cuna coHt thep
— |2EIUUDDDDD b odulus,. kKPa '

B Cereizhs | f'c Compressive. kPa F—modul dan hi

[ | Concrete Modulus, kFPa
— | Ultimmate Prestresz. kPa
| Preszstrezz Modulus, kP a

Mote: Grayed values are not applcable for
the defined material and can be activated
by editing the zection contents.

Set concrete o to zero for no concrete.

| (] I Cancel
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Pé tai: Nghién ciru tng dung phan mém
FB — Pier trong tinh toan mong coc

GVHD: Hé Xuén Ba

e Chon Plot Stress Strain: Xem biéu

do

(ng suét va bién dang

Section Stress-Strain Plot

Select one aof the following. ..

(* Concrete

£ Mild Steel
~

T Y

Stress

4e+003

kM4m™2

-2.72e+004

-27200.0

183184

-24979.6

7771 4

Strain

0.003

Print

Section Stress-Strain Plot

Select one of the following...

" Concrete

f+ Mild Steel
~

Y Y

Stresz

3.45e+005

kM/m™2

345000.0

-3.45e+005

-345000.0

o]

Strain

01
Print |

Biéu d6 &ng suat va bién dang cla thép.
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

4 . Chon loai coc tiéu chuan / Pile Shaft Type — Click to Access DataBase
Lwa chon céac loai mat cat tiéu chuan.

e H-Pile /Pipe Pile : Mat cat dang chir H.
e Precast: Coc ché tao san.
e Circular : coc tron dac va coc éng.
e Mutilple: Mot sé loai coc khac

Trong vi du nay chon coc tron dwdng kinh D = 1,37m

2.2.2 Nhap sb liéu cho bé coc

. Nhap sé liéu bé coc / Pile Cap Data
e Head Cap elevation: Cao do cuia bé coc (xét dén trong tam bé coc)
e Chon Aplly overhang:
e Nhap gia tri vao Over hang: Khoang cach ti tim coc ngoai cing dén mép bé.
e Chon Edit Pile Cap dé hiéu chinh thudc tinh bé.

Cap Properties el[c3]

Fririt

Young's Modulus 30405590 kpa —Modul dan héi cia bé ting

Foizsons Ratin |02 ——1L Hé s Poissons

Thickresz |3 m

Weight |25 kM/m3—-Trong luong riéng

cia bé tong
ak. | Cancel |

© Chiéu day bé

6 . Lién két coc va bé / Pile to Cap Connection
e Pinned: Lién két khdp
e Fixed :Lién két ngam
Chon lién két ngam
2.3. Nhap sé liéu dia chat.
Tl clra s Model Data -> chon Soil
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

2.3.1 Nhap sbé liéu lop 1
*. Model Data

Problem ] Analysis ] Pile & Cap %ol l Pier ] H-hembers ] Load ] Springs 4 | r |
Saoil Layer Data Soil Strength Critera

Su:-iISet|5Et1 1r| Diel Int | Ericti
emal Fri |n:-n|357 v

Sail |La'5rer i - | Del Angle
Soil |En:-he5i-:-n|ej il (e |D| j

F
l Unit |1!EI ke Him2 [ Use SPT'N' “Alue |
Saoil Layer hodels Bewvations

Lateral |San-:| (Heese:j Edit |
: Wugter Table |0 m
A uial |Orilled Shatt | — | |
Torsional | Hyperbolic j - Top of Layer |-5 —
roup |
Tip |COriven File = | 3 gottom of [15

[ Specify Top and Bottormn Lawver Py

1.. Nhap s6 liéu cac I1&p dat/ Soil Layer Data:
Trong 4do:
e Soil Set: Nhém d4t s&r dung trong md hinh
e Soil Layer: Tén cla cac l&p dat
e Soil Type: Loai dat, FB_Pier str dung mé hinh ctia 3 loai dat da trong tinh
toan:
= Cohesionless: Dat cat
= Cohesion: D4t sét
» Rock: ba
» Pile: Céac loai dat st dung cho tinh toan coc nao
Lop 1 la dat cat nén chon Conhensionless
= Unit Weight: Dung trong tw nhién cta déat
2. Nhap sb liéu co ly ctia dat/ Soil Strength Criteria:
o Dbi voi dat cat: Thong sb can nhap 1a goc ma sat trong/ Internal Friction
Angle
o Dbi voi dat sét: Thong sbé can nhap 1a cwdng do cat khdng thoat nwéc/
Undrained shear Strength
e Dbi voi da: Théng sb can nhap la cwéng dd nén cha da (thi nghiém
khéng n& hdng), xem trong tiéu chuan thi nghiém ASTM D2938
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

o Dbi voi gia tri cia #Cycles: Gia tri nay chi yéu cau déi véi cac mé hinh
twong tac theo ly thuyét ciia Reese va Welch's Stiff Clay Above Water
Table.Thwdng chon gia tri la 0.

. Nhap sb liéu chiéu day cac I&p dat/ Elevations:

e Water: Cao dd clia mwc nwéc ngam.

e Top of Layer: cao do dinh I&p dat

« Bottom of Layer: cao do day I&p dat.

“ Model Data

Problem l Analysis l Pile & Cap ol l Pier l H-Members ] Load l Springs 4 | r |
Sail Layer Data Sail Strength Crtena
Sail Set |SEt 1 bl | Dl Intermnal Friction
Aadle 35 Degrees
Soil |La'!,rer i - | Dl 4
. 1]
Sail |Enhe5innlej o el
Unit |1EI kH/ma [ Usze SPT M “Alue |
Soil Layer hiodels Bewvations
Lateral |San-:| (Heege:ﬂ Edit
socig | 5309 (0Nl Wigter Table |0 m
‘Sand (Feese) AL
Tarsional | Custem P-¥ Top of Layer |-5 m
: —  Group
Tip |Oriven File | Bottom of |15 m

4. Lwa chon mé hinh twong tac gitra coc va dat nén/ Soil Layer Models
M6 hinh twong tac gitra lwc ngang dinh coc (P) va chuyén vi ngang cia coc (Y) hay *
Mo hinh P-Y .
Trong mé hinh nay FB_Pier cho phép st dung cac ly thuyét sau:
Déi véi dat cat:
{ _

)]
p =nAp, tanh “ = ‘J‘
\Anp, )|

O'Neill (1984) x4y dung mé hinh duwong cong p-y cho déat céat
Trong do:
n = Hé sb xét dén hinh dang maét cat cla coc (v&i coc cé mét cat tron n =1);
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

A = 0.9 cho tai trong lap;
= 3-0.8 z/D cho tinh tai; D = Bwong kinh cla coc;
pu = Strc khang cy han don vi;
k = Modun phan lywc ngang cla dat (Ib/ft3 or N/m3). Gia tri pu  dworc lay 1a
gia tri nhé nhéat trong 2 céng thire sau:

pP,=rz [D [KF -K, ) + K tan ¢ tan ﬁ]

p, =yDz(K, +2K,K  tang+tang - K, )
Vi

z = chiéu sau cla Iop dat tinh tir mat dat dat thién nhién

Ka = Hé sb ap lwc chi ddng Rankin

Ka = (1-sin@)/(1+sin®)

Kb = hé sb ap lwc bi ddng Rankin

Kb = 1/Ka

Ko = 1-sin@

¢ = G6c ma sat trong clia cat

B=45+ /2 ]
Reese (1974) xay dung mé hinh dwong cong p-y cho dat cat:
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

So sanh 2 mé hinh trén trong cung 1 loai dét:

P-Y Curves (at 25 ft)

14
12
1
.
10 /{,
LE ] e — L
g /
= 5 —
o o Wi
- —— O'Neill
4 )
—m— Reese
2
ﬂl/
0 05 1 1.5

Displacement (in)
Doi véi dat sét:
O'Neill (1984) x&y dung mé hinh duwong cong p-y cho dat sét (cho phén tich tinh):
A

P-P, FOR X2X,,

T 5 0,387
- = 0.5(35)

N

|
II = Fs + (1 - Fg) ¢

RATIO OF SOIL RESISTANCE, P/ R

>
20 -
RATIO OF DEFLECTION, %
Matlock's Soft Clay Below Water Table
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

A

Reese's Stiff Clay Below Water Table

STATIC

P=05P ()™
¥sp - - - = y—A.¥sp o 1.25
|'II\ ;", t‘ i PD“‘;Et - UIDaapc( ) A-s;:;l:'-u )

Soil Resistance, p (Ib/in.)

0.0625
Ess - :} =
Y50
6:\5_"50 ]8:\5_"59
Deflection, v (in.)
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Reese and Welch's Stiff Clay Above Water Table

‘/P=pu

¥ ——— 16 vao

Mo hinh twong tac giira lwc doc truc (T) va chuyén vi thiang dirng (Z) hay
M6 hinhT-2Z2”

®. Model Data

Fr-:-bleml Fnalysis l File & Cap il lFier ] H-hembers l Load l Springs 4 "|
Soil Layer Data Soil Strength Criteria

Soil Set | Set 1 i I:"3|| Irtemal Friction
. Prgle | 35 Degrees
Sail Layer1 | [Oal |
. |EI
Sail Cohesionle + # Cycles

Unit | 19 kMima | || Use SPT'H “lue
Soil Layer hiodels Bewationz

Lateral |San-:| (Reeze’ »+ | Hiit
_ J Wiater Table ||:' m
Faial |Elnlled Shaft Flat |
. ] Top of Laywer |-5 m
Torsional ==
Drilled Shaft Sand  Group |
Tip [ Custom T-2 Bottom of |-15 m
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Driven Pile:
Puwdng cong T-Z st dung trong mé hinh twong tac gitra coc va dat nén doc
theo chiéu dai coc cua coc dong dwoc Maclay, 1989 chi ra nhw sau:

7Ll n=h),  Aln-t)
G | (n=8) (n-B)i-8)
Trong 4do:
‘0’0
b= T
f

] Drilled and Cast Insitu PiIesIShafts:,
D0i v&i coc khoan sty dung mé hinh cho dat cat

Load Transfer in Drilled Shafts
Trend Lines for Sand for End Bearing

-
i

-
=
|
1
1
i
1
1
i
1
1

-
[
1
1
1
i
i
1
i
i
L
i

=
o

}

1

1

i

1

1

i

1

1

06 +--

Markers F HVA (1999) .
Lines: FB-PIER

Mobilized Stress / Ultimate Stress
=
fu']

0 2 4 B & 10
Settlement / Diameter (%)
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

Déi v&i coc khoan st dung mé hinh cho dat sét:

Load Transfer in Drilled Shafts
Trend Line for Clay for End Bearing

12 i i i
R e g St Sriiors ISTHNT PR SRR
- " ] ]
Ly] ' [ 1 1
¢ : : : :
L e e
E E i i
= "
“g 11T TR A SO US| SO ——
& : ; i i
3041 T e BETT TR
o 5 Markers FHWA (1999)
-l A ! Lines FE-PIER
§ 02 4-femmmemomnpenn e DRI
00 i ' '
0 2 4 5 g 10

Settiement / Diameter (%)

Mo hinh twong tac giiPa mémen xoan dinh coc (T) va chuyén vi xoay cta coc
(0) hay“M6 hinh T- 0”.

- Model Data |- || |:||[5_<|

Problem ] :'l'nah,r5|5] Pile & Cap il lFler ] }[I'u'leml:-ers] Load ] Springs 4

Soil Layer Data Soil Strength Crteria
Soil Set | Set * | Dl Internal Friction oo
— foala 5 Degrees
Zoil Layer 1 - Dl q
. 0

Soil Cohesionls # Lycles

Unit | 19 kMM | Use SPT "M “Alue |
Sail Layer hiodel=s Bewations

Lateral | 5and (Resse’ - Edit
o i - Wiater Table |0 m

Foial | Driven File =] o o
Torsional | Hwperbolic Top of Layer |-5 m

= Group
Ti Bottom of |-14 m
g Custom T-0
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

FB_Pier str dung dwdng cong Hyperbolic Curve trong mé hinh twong tac T- 6:

A
T (F*L)
T.:

_h-
g (rad)

Thay dbi cac dic trung co li cho 1&p dat 1
e Chon Lateral -> kich dup chuét trai ->(mau xanh xuét hién)
e T hop thoai Soil Layer Models -> chon Edit dé& hiéu chinh I&p dat
e Nhap cac théng sb cho I16p -> OK

Additional Soil Properties

Fririk |
|Lateral M odel

|S and [Feeze)

|E Internal Fric. Angle deqgrees
13 T atal Unit wiight kMN/m3

40715 Subgrade Modulus kM3

Ok I Cancel |

SVTH: Pang Nhuw Tranh, Thai Hoang Duy, Pao Nhat Tan. Lép Cau Puong B K45
Trang 50



Pé tai: Nghién ciru tng dung phan mém
FB — Pier trong tinh toan mong coc

GVHD: Hé Xuén Ba

Trong d6 : + Internal Fric Angle :géc ma sat trong cla I&p dat
e Total unit Weight: Trong lwong riéng cla I&p dat

e Subgrade Modulus : modul dan hoi

[ ]
2.3.2 Nhap sbé liéu I&p 2:
- Vao Soil Type ->chon Add layer.

@

Model Data

Problem | nalysis | Pile & cap ol ] Pier |
Sail Layer Data

Sail Layer 1 -
Sail

Sail Strength Criteria

Soil Set | Set 1 x| Del Intermal Friction

Fogle

# Cyeles |0

}{-I‘u‘lembers] Laad ] SPri“!ElEllL'

35 Degraas

[ Use SPT'H “alue

Soil Layer Models

Pwial |Dri||e-:| Shaft -

Torsional | Hyperbolic
o [orven Fle <]

Plat

Lateral |Sand [Reese’ w Edit

Group

Bewvation=

Water Table |0 m
Top of Layer | -5 m
Bottom of | -15 m

[ Specify Top and Bottom Layer i

- Thay d6i thong sb cac I6p dat thir 2 nhw hinh vé.

]

Model Data

Soil Layer Data

Soil Set | Set 1 | Del

Unizonfined

il m Dl Comp. Strength
Bﬁ = Soil Rock - # Cycles

-

Unit |22 be M3

Soil Layer hadels

Lateral |Clay (Soft < - Edit

gl (EEREEGE * =
Torsional | Heperbolic  + .

roup

Tip |Drilled Shaft -

| Specify Top and Bottom Lawyer Pi

Problem ] J'l‘nah,rgisl File & Cap  Hoil lFier ] .‘-{-Memhers] Load ] Springs 4 | ¥
Soil Strength Critera

Bewvation=

Water Table |0 m
Top of Layer |-15 m
Bottom of | -24.4 m

Cuong do chiuvnén c

1.75 kPa
1]
[EE
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GVHD: Hé Xuén Ba

- Thay dbi cac thudc tinh co' li cho I6p 2
e Chon Lateral -> kich dup chuét trai -> (mau xanh xuét hién)
e T hop thoai Soil Layer Models -> chon Edit @& hiéu chinh I&p dat

e Nhap céac thdng sb cho 16p -> OK

Additional Soil Properties

Frirt
Lateral Model J
Clay [Soft < water] Cuong do cat
khéng thoat nua'c
1930 IIndrained Shear Str. kPa
22 Tatal Urit Weight\ kM/m3
1 []
0.01 Major Strain @50 Trong l:f g
rieng cua lo'p da
Hé s6 bién dang
] Cancel
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GVHD: Hé Xuén Ba

e Chon Axial -> Edit ->nhap théng

s6 16p da -> Ok

Additional Soil Properties

|.&.:-:ial b adel

|Dri|le-:| Shaft Bock

1.75

|22
|'I 3F¥a35

014

Slurnp BXYG st

Unconfined Comprezzsive

T atal Lnit “f=ight

M azz Moduluz [Em)

FModulus R atio [EmAEI]
Surf.[1-Fough.2-Smooth)dd mbhaoad 1 Ian,
Split Tenszile Strength

Unitwsght Pile Concrete

kPa

kA3

kFPa

2 nham
EREuong dd chin keo

kA3

Cancel |

Soil Edit

PV I=Y
s
j Lt ' _I

"L,.:L
.'.'i

Ta c6 md hinh cac I&p dia chat nhw sau:

y 5'-.: “p.-.: ';.u' '“p.u'
A *.v}*’ u*u TSI
e"'.]l—* HL"J "J :'_,.J' TI"J :I":j | r-:L ! |r-...rr 0 |

?J*ﬁ;ﬂ*gﬁ

) d : '.J"-—r ‘u"'-—r
~ & 'J”J EIJ”} e":jlr-:L. |=:|~. |

'5. u" ""'_-. -.J'

“e,l‘i'},vﬂ

= =M

-20.0

=]
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2.4. Khai bao kich thwéc Tru va Xa mi.
2.4.1. Khai bao kich thwéc tru: Tir clra s6 Model Data ->chon Pier

% Model Data EIE|E|
Pier | sthembers | Load | Springs 4| ¥ |

|5' m # Column Hodes |5

Caritilewer |4 m # Cartilever Modes | &
|5 m
|3

Problem | snalysis | Pile & Cap | Soil

Pier Geoametry
Pier Height
Calumn Spacing

# Beam Modes |4
Column Off=et

¥ Bier Cols Izi [ Use Bearing Locs.

-

, Taper Data
| Flooded pier column foply # Taper Increments
Cross Section Type Pier Column: [ |
{ " Linear Properties Pier Cap Beam: H | fewen #)
o — S
DI Per cap cantilever: [ |
Bdit Cross Fection Cantilewer Taper {+ £

- Trong Pier Geometry: Kich thuéc hinh hoc cua try
e Pier Height: Chiéu cao tru
e Cantilever: Phan nhé ra cia xa mii
e Column Spacing: Khoang cach cac tru
e Column Offset: D6 dich chuyén cua try
e # Pier cols: S lwong tru
e #Column Nodes: Sé phan t& nut trén cot
e #Cantiliver Nodes: Sé nut phan nhé ra clia xa mi
e #Beam Nodes: S6 nut phan t& xa mi
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2.4.2 Khai bao mat cat tru
-Trong Cross section type -> chon Full cross section

- Chon Edit cross section d& hiéu chinh mat cat tru,xuét hién hop thoai nhuv sau:
Pier Component Properties @E]

Biar Darmmanant I 1

Frint ||
Fier Cap Section Details |
Add
Remove
Crogz Section
Database Section Selection
i Custom Linear Square Section
" Madify Current Section Retrieve Section | Save Section |
Section Type Section Dimenzions
ol " H-
Circular H-Shape Diameter Ii "
* Rectangular ¢ Bullet
Width |1 5 m
Edit Section Contents | Depth I'Iﬁi "
b aterial Properties Unit tight |23 kM
{* [iefault Strezs Strain _ _
 Custom Stress Stain Farabolic Taper Cantilever Data
' : Depth at Baze i
Edit Froperties
_ Depth at Midpaint m
Plot Stresz Strain Depth at Tip li m
| k. | Cancel | Help »» |

- Chon Modify current section:mat cét tw dinh nghia
- Section Dimensions:kich thwdc mat cat

e Diameter : dwdng kinh(try tron)

e width : chiéu réng mat cat

e Depth : chiéu cao mat cat

e Unit weight :trong lwgng riéng cua vat liéu lam tru
- Section Type :chon loai mat cat

e Circular ;: mat cat hinh tron

e Rectangular : mat cat chi¥ nhat

e H - Shape : mat cat chir H

e Bullet : dang mat cat vat goc
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- Material Properties: thudc tinh cta vat liéu lam truy
e chon default stress strain
e chon Edit properties :hiéu chinh thuéc tinh cta vat liéu lam tru.Ban dau chi
hiéu chinh cho bé tong
e fc:cwdng dd bé téng & 28 ngay tudi,fc=32 Mpa
e concrete Modulus:modun dan héi cia bé tong
Ec =0.043,"°./f, = 30405590 Kpa

Default StressfStrain Curves

Pririt
Cusztam
Segrment]
“rield Strezs, kPa
[ Mild Steel
— Moduluzs, kPa
W [Concrete 32000 f'e Compressive, kPa
[ 30405590 Concrete Modulus, kPa
~ Ulkirmate Prestress, kPa
Preztrezs Modulus, kPa

Mote: Grayed values are not applicable for
the defined matenal and can be activated
by editing the sectioh contents.

Set concrete f'c to zero for no concrete.

Ok Cancel
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GVHD: Hé Xuén Ba

2.4.3 Khai bao cét thép cho tru cau:

- Tw section type -> chon Edit section contents->xuét hién hop thoai
Rectangular Section Properties &3]

|En:nlumn

Frint

|I:u$t-:|m Linear Square Section

Edit Bar Groupz

Segment Crozz Section

=%

Global Global
[pile & column]  [pier cap)

OE.

Group Data

12 = MHumber of
=1  Barz/Stands

Baréres (000038  m2
Start 2 Coord |-0.65 m
Start 3 Coord |-0.65 m

Group Orientation;
" Horizonkal [2] & Yertical [3)

Select Steel Type:

* pild Steel " Prestress
Prestress After

Losses kPa
Yoid Data

" Circular " Rectangular

g |

Cancel | Help =

- Khai bdo nhém cbt thép 1:Group 1
e chon Add,khai bao cac dic tinh clia nhém cbt thép 1

sau do chon Apply

e Xuét hién hop thoai nhw sau:
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GVHD: Hé Xuén Ba

Trong do:

Rectangular Section Properties =l
Frint
|EZ|:|Iumn ﬁ
|Cust-:|m Linear Square Section
Edit Bar Groups Group Data
12 = Humber of
=1 Bars/Stands
Bar&rea (000035 g2
Start 2 Coord |-0.65 m
Start 3 Coord |-0.B5 m
Group Orientation:
" Haorizontal [2] % “Yertical [3)
Select Steel Type:
f* hild Steel ™ Prestress
Prestress After
Lozzes kPa
“oid Data
Segment Crozz Section
v v " Circular " Rectangular
Global Global
[pile & column]  [pier cap]
= |
ak. Cancel Help ==

e Number of Bars / Stands: tbng sb thanh trong nhém 1

e Bar Area: dién tich mét thanh(str dung cac thanh c6 duwong kinh 22 mm)

e Start 2 coord: toa dd bat dau cltia cac thanh trong nhém theo phwong 2

e Start 3 coord : toa d& bat diu cha cac thanh trong nhém theo phwong 3

e HoriZontal: bé tri nhém theo phwong ngang

e Vertical: b6 tri nhém theo phwong doc(chon cho nhém 1)

e Mild Steel : thép thwdng(chon cho vi du)

e Prestress: thép dw ng lyc
- Twong tw chon Add dé khai bdo cho nhém 2 vé&i sé thanh Ia 10,toa dé theo
phuong 2 va 3 1a(-0.53 m ,0.65 m ),bé tri theo phwong ngang
- Nhém 3 : 10 thanh,(0.65 m,0.65 m),bc“') tri theo phwong doc

- Nhém 4 : 10 thanh ,(0.53 m,-0.65 m)bd tri theo phwong ngang
-  Chon Ok
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So do bo tri cot thép

Rectangularn Section Properties

Calurn M

|I:ust|:|m

Edit Bar Groups Group Data

= MHumber of
= i =1  Bars/Stands

Remove | Bar frea 000038 2
Start 2 Coord |0.53 m
Start 3 Coord |-0.65 m

Group Orientation;
¢ Horizontal [2] € Yerical (3]

++++++++++++

. Select Steel Type:
+ o * Mild Steel " Prestress

Preztress After
Logzes kPa

[ O A T SO oid Data

Segment Crozz Section

=%

Global Global
[pile & column]  [pier cap)

O Circular " Rectangular

g |

0k, | Cancel | Help »» |

- Khai bao thuéc tinh ctia cbt thép lam tru

Tw material properties - > chon Edit properties
Chon Mild steel :thép cacbon thap

Nhap cac gia tri ctia thép str dung

Yield Stress : gi¢i han chay cua thép:345 Mpa
Modulus :Modun dan héi ctia thép:2.10°5 Mpa
Chon Ok
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GVHD: Hé Xuén Ba

Default StressfStrain Cunves

%

]

Frint |

|I:u3tcum Linear Sguare Section

Sommenti
Gasono

[w Fild Steel

s 200000000

[ Concrete |

I I—

I I—

Yield Strezz. KPa

Fodulus, KPa

'c Compreszzive, LEFa

Concrete Modulus. KPa

Llltirnate Prezstrezz. KPa

Set concrete f'c o zero For no concrete.

(] o I Cancel

- Lwu mat cat
e Chon Save section
e nhap tén mat cat -> Ok

Section Database Save

| Prestreszs Moduluz. KPa

Fote: Graped walues are not applicable For
the defined material and can be activated
by editing the zection contents.

Enter a name for thiz zection:

|Fu|| Crazs-zechion

ak.

|E:"~F'r|:|gram Filez\BSIFB-Piefyhzectionl 3. zmd

Cancel
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e Chon Retrieve Section -> chon mét cat da khai bao-> Ok

Pier Component Properties

Fier Component

Print
Section Detailz

Pier Cap
Add

Remove

L
I T

L N

Crozz Sechion

D atabaze Section Selection
i Cuigtarm

& Modify Current Section Save Section

Section Type H-Section d
. e Rectangular ST
" Circular " H-Shape T S
* Rectangular ¢ Bulet Bullet 3 mat cat kru
Edit Section Contents | Deoth 0,305 M Square prestressed Seckion
. 0,355 M Square prestressed Seckion
kW aterial Properties Uit \weight 0,455 M Square prestressed Section

0.510 M Square prestressed Seckion
Parabolic Taper 0 0.610 M Square prestressed Section
0.760 M Square prestressed Seckion

{* Default Stress Strain
" Cugtom Stress Strain
Depth at Base |

Depth at kidpaint
Depth at Tip

Edit Properties
Flaot Stresz Strain

m
lim

k. | Cancel | Help »»

=

i

2.4.4 Khai bao cac dat trwng cua xa mi
- Twong tw nhw khai bao cho tru ciu véi dang mét cat xa mii la mat cat chir nhat.
e chiéuréng 1.5 m
e chiéucao 1.2m
e fc=32Mpa
e trong lwgng riéng bé téng y, =25 KN/m3
« Concrete Modulus:Ec = 0.043*.\/£, = 30405590 Kpa
- Tw Pier component properties-> chon Pier cap
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GVHD: Hé Xuén Ba

Rier Component Properties

Pier Compaonent

Calumn

&dd

Remave

Print
Section Detailz

D atabase Section Selection

r

" Madity Current Section

Section Type
" Circular

Custom Linear Square Section

Crozs Section

R etieve Section | Save Section |

Section Dimenzions
™ H-Shape

* Rectangular T Bullet

Edit Section Contents

b atenal Properties

{* Default Stress Shain
™ Custam Stress Stain

Edit Properties

Plot Stress Strain

B
R
[ ok ]

1.9

Parabolic Taper Cantilever Data

Depth at Midpaint m

Diameter m
Width (1.5 m
Depth (1.2 m

[Init Wweight |25 kM

Depth at Baze m
Depth at Tip m

Cancel | Help »» ‘

- Khai bao cac dac trung

cua bé tong lam xa ma

Default Stress/Strain Curn-es

Frink

Segments

Concrete

17477

|I:u3l:n:|m Lirnear Square Section

—
——
[5zo00
[S0405580
—

rield Stress. kKPa

Fodulus, LKFPa

o Compressive. LFa

Concrete Modulus. kKPa

ltimate Prestress. kKPa

| FPrestress HModulus. KFa

MHote: Graved walues are not applicable for
the defined material and can be activated
by editing the zection contents.

Set concrete Fc to zero for no concrete.

T

Carncel
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- Khai bao cbt thép clia xa mi :
e nhém 1 : 6 thanh ,dwdng kinh 20mm,toa d(-0.4m,-0.6m) nhw hinh vé

Rectangular, Section Properties

Fier Cap M

|Eustn:|m

Edit Bar Groups Group D ata
= Murnber of
o 5 —=1  Bars/Stands
: : Bar Area |0.000314 m2

o Start 2 Coord |-0.4 M
PRIy
Start 3 Coord |-0.6 m

Group Orientation:
 Horzantal [2] © Yertical [3)

Select Steel Type:
&+ hild Steel " Prestress

Prestress After
Loszes kPa

L - Woid Data

Segment Crozz Section

L= 1=

Global Global
[pile & column]  [pier cap] |

" Circular " Rectangular

-

k. | Canicel | Help »»

e nhoém 2 :6 thanh 22 mm,toa d6 (-0.4m,0.6m)
e nhoém 3 : 12 thanh,dwdng kinh 22 mm,toa d6 (0.4m,0.6m)
e nhom 4 : 12 thanh 22 mm,toa d6(-0.4m,0.6m)
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Mat cét xa mi c6 dang nhu sau

Bectangular Section Properties

Frint
Fier Cap ﬁ

|Eustu:um Linear Square Section

Edit Bar Groups Group Data

= MHumber of
sl 2 =1  Barz/Stands

GEroup:s
GEroup3 Remove Bar fres 0000214 2

GEroupd

Start 3 Coord |-0.6 m

Ay Start 2 Coord |-0.4 m
Ii

Group Orientation;
&+ Harizontal [2] ¢ Yertical [3]

Select Steel Type:
i+ Mild Steel " Prestress

Prestrezs After
Lozses kPa

.......... - 'l.'.|'|:|||j D ata

L I A

Seament Crogzz Section

L* L7

Global Global
[pile % column]  [pier cap) |

-

" Circular " Rectangular

(1] | Cancel | Help =

- Khai bao céq dac trwng cua cbt thép 1am xa mi :twong tw nhw khai bdo phan
tru,va lwu mat cat nhw trén. o
Bay gio¢ hinh dang 3D cua két cau c6 dang nhw sau :
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2.5 Khai bao tai trong va té hop tai trong
2.5.1 khai bao cac tai trong tap trung dat tai vi tri cac nut
e Model Data - > chon Load -> xuét hién cla sd nhu sau

B(=1t3
Problem | Analysis | Pie & Cap | Soil | Pier | X-Members Load | Springs | B Retaini 4 | »
Load Case
3 Mol
ki Table
ol Case 1 g P = | Ty
Add |l oac Case 2 Acd

(]

=

[ Include PreLoad Case?

[0 XLoad,kn [T Moment About Z, kh-m
I ' ¥ Load, kM | o Self Weight Factor
[0 zZLoad,kn [0 Buoyancy Factor
[0 Moment About X, kN-m

[0 moment About ¥, kN-m

e Ctra sb 3D-view sé hién Ién cac nut d& chon dat cac tai trong vao dé(bang
cach kich chudt phai va chon Numbering,cac nut sé hién thi nhw hinh )
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e Nhap tai trong theo phwong ngang tac dung lén bé :

e Tuw Load case -> chon Add

e Lwa chon nut tir ctra sd 3D(nh&p chudt chon nat 38),hodc nhap tén nut vao
6 Node#

e Node Applied -> chon Add dé thém nat

e nhap gia tri tai trong

® Model Data

Problern | Analysis | Pile & Cap | Soil | Pier | x-Members Load ISprings] B Retaining | i aasHT 4| ¥

Load Mode
38 - Node
Self Weight Table =
T — e ] Tvee
Add Add
Del Del
[ Include Preload Case [ Applied Displaceme
1000 % Load, kN 0 Moment About Z, ki-m
0 Y Load, kM SelfWeight Factar
il Z Load, kM Buoyancy Factor
0 foment About ¥, kiN-m
0 Moment About Y, kN-m
Trong do

= Node # :tén nut
» X load ,KN :tai trong theo phuong X(nhap gia tri 1000KN )
» Y load :tai trong theo phwong Y
» Zload :tai trong theo phuwong Z
» Moment About X :mémen theo phuong X
» Moment About Y « :mémen theo phuvong Y
= Moment About Z :mémen theo phuwong Z
» selfWeight Factor :trong lwvgng ban than
= Buoyancy Factor :lyc day nbi
- Nhap cac tai trong tac dung Ién xa m tru
0 Node 70 : load Z = 250KN
0 Node 71 :load Z = 150 KN
0 Node 85 :load Z = 250 KN
0 Node 89 :load Z = 150 KN
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EEx

% Model Data
Problem | Analysis | Pile & Cap | Soil | Pier | %Members Load | Springs | B¢ Retaining | 3¢ aasHT 4| »

Mode

Load
Tabl a8 _I Modes
Mode 38 ~ able
Load Case 1 Mode 700 Tye
Add Mode 85 Add
Mode 71
Mode 23 Del

Del

[~ Include PreLoad Case [~ Applied Displaceme

0 ¥ Load, ki 1] Moment About Z, kk-m
0 Y Load, ki Self\weight Factor
140 £ Load, ki Buoyancy Factar

0 Mament About X, kM-m
0 Morment About ™, kM-m

Ctra sb 3D view vé tai trong

y ot |
1
I 4
1 ]
\ |
| .

NS B et FTRT\\
= NI/ D
= ™ N

,1|."-\ 1 1"‘.\-— --_J[:______;ﬁ_‘_‘,._-_.-\-‘h

NN B Sy

I.——!I—-'—!I' l |

L 1 I rl
\ 1
1 )
1 |
1
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2.5.2 Khai bao tai trong goi dan hoi

Tai trong nay duwoc dat vao nhw mét lwc dé chdng lai chuyén vi ngang cla két
céu dwdi tac dung cla cac lwc ngang nhw tai trong giod ,tai trong va x6, lwc lac
ngang.

e Ctra sd Model Data ->chon Springs

e Chon nut bang cach nhap chuét chon tir 3D view
e Chon Add dé nhan nut

e nhap gia tri tai trong
= Model Data

EE®
Prablem | Analysis | Pile & Cap | Soil | Pier | xMembers | Load Springs | B Retaining | b¢ aagH1 4| »
Spring Stifness Spring Mode List  Apply to Load

% otifiess | 50000 im | Load Case 1
v Stifiness |7 KiMiFn

Z Stiffness | 0 KRI

¥ Rot. Stifness |0 K-t ﬂ ﬂ

KM-mirac Nude:lsg—il

Mate: Click an nade in the 30 View
Wiindow and then Add.
Springs can only he applied to pile cap and pier

¥ Rot. Stiffness | U

11T

Z Rot. Stiffness | O KMN-mirac

f f____s.m"-l'
V7
A 1
1 |
I +
i |
' f
1 4
1 BN
TS TN\
Ak 1 I\, ] \:\\
A\ S S o
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e Ctra sb Model Data -> chon Analysis :chon cac trwéng hop phan tich cho

két ciu
® Model Data

=19

File Behawiar
f* Linear
" Mon Linear

Fier Behawvior
{* Linear
" Mon Linear

lteration Contral

terations | 50
Tolerance |1 kI

Cap Behaviar
| Mxial Bearing Effects
Gap to Zail m

Sail Behavior

[v Include Soil in Analysis

kiAm
| KM-mirad
Irtersction Diagratm Phi Factor

[ User-defined phi

De=ign Options

Tip Stiff.

[ AASHTO Combinstions

Print Contraol

[ Coordinates

[ Pier Material Props.
[ Pile Dizplacements
[ Unbalanced Forces
[ Soil Resp. Forces
[ Pile Element Forces
[ Pier Dizplacements
|v Pier Forces

[v Cap Stresshioment
[ BridgefSpring Force
[v Interaction Data

[ Stress-Strain Curves

[ Mis=ing Pile Infao

2.6 Chay chwong trinh va xuat két qua :
2.6.1 Chay chwong trinh
e File ->save as

e Chon ﬂ trén thanh menu dé chay chuwong trinh

2.6.2 Xem va xuat két qua :

e Vao thanh menu -> chon | | : xem két qua ndi lyc va chuyén vi cla coc.
e chon tirng coc trong ctra sé Pile selection d& xem két qua cla cac coc.

e HE

El
b

SVTH: Pang Nhuw Tranh, Thai Hoang Duy, Pao Nhat Tan. Lép Cau Puong B K45

Trang 69



Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

e Ccac gia tri ndi lwc va chuyén vj clia coc

-1 Plot Display Control IZHE”E

Click homent, Shear, etc. plot windows to wiew
hember Forces PFile Displacemeants Coordingte Systems

[ Shearz [ Lateral X A

o hiax At Pile |4 ADepth |p [ shear  Lateral ¥ i;n
0 MnatFile [1 ADepth [0 | Moment3 [ Retation #bout 3| | Pile & Pier
[ homment2 [ Rotation About *| |

wWalues:

[ oial ¥,
u i'?”l_”;a':'e;a:g: hieximum slues for [~ Demand/Capacity Fat 22 I;p
Soil Forces
=
Trong do
o Member Forces : cac gia tri ndi lyc

+ shear 2 : lyc cat theo phuwong 2

+ shear 3 : lyc cat theo phwong 3

+ moment 3 : mémen phwong 3

+ moment 2:mémen phuong 2

+ Axial: lwec doc truc

o Pile Displacements: chuyén Vi coc

+ lateral X:chuyén vi ngang ctia coc theo phwong X

+ lateral Y :chuyén vi ngang clia coc theo phuong Y

+ Rotation About X : chuyén vi géc xoay theo phuong X

+ Rotation About Y : chuyén vi goc xoay theo phwong Y

- B8] Lissits - [Ollx] i seittatx - g
pa el | e o | P
L 1ism / L 115m L 115m |
= B - s
[Fas | £ By L _ g .
e E s z B z
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Dé tai: Nghién ciru ting dung phdan mém
F'B — Pier trong tinh toan mong coc

GVHD: Hé Xuén Ba

e Vao thanh Menu - >chon biéu twong El: xem két qua phan tich cia tru va xa

mu

Dlﬁlnl%l |i|||ﬁ|}£|ﬂ|:h|ﬁllﬁ|| G Load Case

E|@|E|- 2 Plot Display Control

Click Momert, Shear, etc. plot windows to wiew

Pier Selection

\al Sheard hember Forces Pile Dizpla
ues: Shea
[w Shearz [T Lstersl
Ig vt Bear |1 AtHem I_D_|33333; p Shear? I— Latersl
W Momentd Rotati
In— Min At Bear |1_ aHem [.0.08333 E o II: i i
otatio
[V Awial
I— Show Pier with haximum alues for I )
Al Load Caszes Foply I_ DemandfCapacity Rat

= Soil Forces

— Tor—
(=11E3 Momen... |- (3] X| Momen... |- (O] X| Axial
St 1am 11am
e HZm 11Zm
R 0=m 10Em =
o 10.4m 04m 2
= - 1oom * nom o
= - H ] 8&m BEm :
o ve 0 BZm szm <
i EEm EEm
i Em Eam
ax EOm EOm
TEmM TEmM el TEmM TEmM
TOm TOm el TOm Taom
a5m a5m L a5m asm
sam sam u- sam aam
s5m s5m u- s5m s5m
sOom sOom u- sOom sOm
+5m +5m - +5m +5m
+am +am L +am +am
35m 35m u- 35m asm
3om 3om ur 3om aom
ZEm ZEm - ZEm ZEm
Z2Zm Z2Zm 2w Z2Zm 22Zm
1Em 1Em e 1Em 12m

e Vao thanh menu ->chon bidu twong —* d& xem két qua ndi lwc(momen

Jlwe doc truc)tai cac mat cét trén va dudi ( | = top of element, J= bottom of
element) trong tirng phan t& ca coc theo chiéu sau.

X
. . . ax M3 =3784 8 BIAXIAL MOMENT INTERACTION
Axial =-15156 kN
. . . floment 12 =-1.30 kM-m
Morment 12 =-167 72 kiN-m
= Moment J2 = -1.75 kN-m
Segment Selection E] Maoment J3 = 223 08 kMN-m
Pile Head fement AASHTO-LRFD Phi Factored
| = bottom of element
J = top of element
A
EJ
Pile Tip B Max M2 = 3784 8
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

« Vao thanh menu ->chon biéu twong 7l theo chidu saudé xem két qué noi
lwe(momen ,lwc doc truc)tai cac mat cat trén va dwdi (| = top of element,
J= bottom of element) trong tirng phan t& cla tru va xa ma.

3= 20015 5 BIAXIAL MOMENT INTERACTION

Huial =-404 31 W

Moment |2 =-0.00 kh-m
Moment 13 =-301 46 khbm
Moment J2 =-0.00 kh-m
Moment J3 = -400.77 khem
AASHTO-LRFD Phi Factored

Column Top Element

| = bottorn of elament
J=top of slement

Map 2 = 323073

Colurn Base

e Chon biéu twong 7] 4& xem chuyén vi va géc xoay clia bé coc trong khéng
gian 3D
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Dé tai: Nghién ciru ting dung phan mém GVHD: Hé Xudn Ba
F'B — Pier trong tinh toan mong coc

Két qua chuyén vi ciia két cAu méng mb tru cau nhw hinh:

53D Results -

Két qua chuyén vi va géc xoay ctia bé& méng nhw hinh:

Display Control DRSS
" Displaced Shape nrrEss
(v D.isplacemen?Contour 0.004265
¢ % Translatiok™ X Rotation
" Y Translation”™ v Ratation 0.004264
" Z Translatior” Z Ratation
(" Btress Contol 0.004263
i
. 0.004262
i i
o (__ 0.004261
e c
0.004260
MNode Information (G 0.004260
File Cap Dizplacement Contours

Node# | 42 EI:
DOF: | B

Translation

x[000az6808  m
v [-4520655:007 m
z[00mis624s
Rotation About
bt ,97 rad
v [5.907566-005  rag
z lﬂi rad
Modal Coordinates \
S
I \
A R \
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Pé tai: Nghién ciru tng dung phan mém GVHD: H6 Xudn Ba
FB — Pier trong tinh toan mong coc

PHAN IIl. KET LUAN & KIEN NGHI

Théng qua qua trinh nghién ctu va tinh toan cac vi du Tinh toan thiét ké
két cAu mong md tru ciu bang FB-Pier. Viéc sir dung FB-Pier dé tinh toan
thiét ké cho két qua twong dbi chinh xac va tién loi trong qua trinh st dung
nhat 1a tinh toan két cAu mong coc cac loai. Trén co s& phan tich nhirng tinh
ndng wu diém & trén rat phu hop cho ngudi ki sw thuan tién trong viéc thiét
ké, va tham khao phuc vu thiét ké dd an tét nghiép cho sinh vién. Tt nhirng wu
diém nay dwa ra kién nghi cac cong ty,ky suw thiét k&, nha trwdng, sinh vién
nén s dung chwong trinh dé thiét ké tinh toan két cdu mong coc, va chuong
trinh ngay cang dwoc (rng dung réng rai hon.

Trong qua trinh thwc hién dé tai, do han ché vé mat tai liéu ciing nhw kinh
nghiém thyc t& nén dé tai ciia ching em méi chi dirng lai & viéc tinh toan cac vi
du theo phan help cta chwong trinh. Chi nghién ctru mét sb loai két cau can
phan tich tinh toan bang FB-Pier va mot sb vi du trong gido trinh Nén va Maéng
bang cach tinh tay, so sanh két qua gitra chwong trinh va cach tinh tay thi sai
sb twong dbi nhd nhwng chi dirng lai & nhitng vi du don gian, Hwéng nghién
ctu tiép theo 14 tién hanh tinh toan so sanh két qua véi cong trinh thuc té va
cac chwong trinh tinh toan néi tiéng khac!

Huéng phat trién cta dé tai trong thoi gian tdi sé két hop véi chuong
trinh plasxic va slop dé so sanh két qua tinh, v&i chwong trinh pacol va
pilling d& kiém duyét sirc chiu tai cla coc theo dat nén va vat liéu lam
coc.Tlr d6 sé& dem lai cho ngwdi sir dung nhiéu tién ich trong viéc thiét ké
tinh toan méng coc.

Tai liéu tham khao trong qua trinh thwc hién dé tai:

e Gido trinh Co Hoc B4t — Nha xuét ban GTVT.

e Gigo trinh Nén va Mong — Nha xuét ban BH Xay Dung.
e Phan Help clia chwong trinh FB-Pier

o Web: http://bsi-web.ce.ufl.edu/default.asp
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